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00- General, Technical Data 


1 General Information 
(Edition 02.2013) 
Technical Data”, page 1 
1.1 Technical Data 
Engine specifications. Refer to > “2.1 Engine Data”, page 2 . 
Engine Number 


The engine number (“engine code” and “serial number”) is located 
on the flat surface of the cylinder block, at the right front cylinder: 
bank. 


The engine code is also engraved on the cylinder head, cylinder 
bank 1 (right) at front in area of the lifting eyelets. 


Also, a label with “engine code” and “serial number” is placed on 
intake air scoop or upper right toothed belt guard. 


The engine code is also included én the vehicle data plate. 


The engine number, consists of up to ninevcharacters (alphanu- 
meric). The first part (maximum 3 létters) represents the “engine 
code”, the second part (six digit) is the “serial number”. If more 
than 999,999 engines with the same engine code are produced, 
the first of the six characters is replaced with a letter. 


S> 
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2 Specifications 

=> “2.1 Engine Data”, page 2 

2.1 Engine Data 

Code Letters AHA ATQ 
Manufactured 08.97 > 10.99 > 
Displacement cm3 2771 2771 
Output kW at RPM 142/6000 142/6000 
Torque Nm at RPM 280/3200 280/3200 
Bore Dia. mm 82.5 82.5 
Stroke mm 86.4 86.4 
Compression ratio 10.6 10.6 
Valves per cylinder 5 5 
RON l min. 98 unleaded” 98-unleaded") 
Fuel injection, ignition Motronic ME3,9:2 Motronic ME7.4 
Knock control 2 sensors 2 sensors 
On Board Diagnostic (OBD) OBD II - 
Oxygen sensor regulation 4 sensors 4 sensors 
Exhaust gas recirculation no no 
Catalytic converter yes yes 
Secondary Air Injection System yes yes 
Tank leak test yes yes 
Electrical accelerator mechanism no yes 
Variable intake manifold yes yes 
Variable valve timing yes yes 


1) In exceptional circumstances min. 95 RON, however with reduced performance. 


2) In exceptional circumstances min. 91 RON, however with reduced performance. 
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— Engine Assembl 


1 General Information 


= “1.1 Additional Information on Vehicles with Air Conditioning”, 
page 3 


1.1 Additional Information on Vehicles with 
Air Conditioning 
(a) Note 


+ The refrigerant circuit must only be opened in workshops with 
trained personnel and the necessary range of tools and work- 
shop equipment. 


+ To prevent damage to condenser and also to the refrigerant 
lines/hoses, ensure that the pipes and hoses are not stretch- 
ed, kinked or bent. 


+ When installing refrigerant lines/hoses, make sure that the 
lines and hoses are routed/installed in such a way that they 
will not be damaged or become caught in rotating compo- 
nents. 


To facilitate removal and installation of the engine without having 
to open the refrigerant circuit: 
- Remove retaining clamp(s) from refrigerant lines. 


- Remove the A/C compressor bracket. Refer to > Heating, 
venwaton and Air Conditioning; Rep. Gr. 87 ; Removal and 
installation . 


- Set aside A/C compressor in such a way that the refrigerant 
lines/hoses are unloaded. 
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2 Description and Operation 
=> “2.1 Front Engine Mount Overview", page 4 


2.1 Front Engine Mount Overview 


1 - Limit Stop 


Q Rest it on the bump stop 
under its own weight 
and fasten the securing 
bolts. 


2 - Bolt, 30 Nm 
3 - Bump Stop 
4 - Bolt, 40 Nm 
5 - Torque Bracket 
6 - Mounting Plate 


46, 
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3 Removal and Installation 
= “3.1 Engine, Removing", page 5 


= “3.2 Engine, Securing on Assembly Stand”, page 9 
= “3.3 Engine, Installing”, page 10 

3.1 Engine, Removing 

Special tools and workshop equipment required 

+ Holding Fixture - VW313- 

+ Holding Fixture - VW540- 

@ Spacers - VW540/1B- 
+ 


Engine Support Bridge - 10-222A- with Bracket for Engine - 
10-222A/1- 


+ Engine Sling - 2024A" 


+ Trae Support Adapter - 3147- (vehicles with front wheel 
rive) 


+ Support - 710062- 

+ Drip Tray - VAG1306- 

+ -Torque Wrench 5-50Nm - VAG1331- 

¢ Torque Wrench 40-200Nm - VAG1332- 
+ 
+ 
+ 


Engine/Transmission Jack - VAG1383A- 
Spring Type Clip Pliers - VAS5024- 


A ee” Support - VW785/1B- (vehicles with all wheel 
rive) 


+ Hose Clamps up to 25mm Diameter - 3094- 
+ Grease - G 000 100- (vehicles with manual transmission) 
@ Cable Tie 

Engine is removed toward the front without transmission. 


A Caution 


When doing any repair work, especially in the engine compart+ 
ment, pay attention to the following du- clearance issues: 


+ Route lines ofall types (e.g. for fueh ydraulic, EVAP can- 
ister system, coolant and refrigerant, brake. fluid, vacuum) 
and electrical wiring s0'that the original path is followed. 


$ Ensure sufficient clearance to all moving or hot compo- 
nents. 


- All cable ties which are opened or cut open when removin: 
engine, must be replaced in the same position when installing 
engine. 


- Check if a coded radio is installed. Obtain the anti-theft code 
if necessary. 


— Turn off the ignition and all electrical consumers. 


- Disconnect battery ground (GND) strap. Refer to > Electrical 
Equipment; Rep. Gr. 27 ; Removal and Installation . 
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— Remove lock carrier with attachments. Refer to = Body Ex- 
terior; Rep. Gr. 50 ; Removal and Installation . 


= Remove intake manifold cover. 
— Remove ribbed belt. Refer to > "4.2 Ribbed Belt”, page 35 . 


— Remove generator. Refer to > Electrical Equipment; Rep. Gr. 
27 ; Removal and Installation . 


Vehicles with Air Conditioning 


- Observe additional information and removal work. Refer to 
= “1.1 Additional Information on Vehicles with Air Condition- 
ing”, page 3. 


Continuation for All Vehicles 


- Remove the air filter upper section with mass air flow sensor, 
connecting hose and intake air scoop. Refer to 
= “2.1 Air Filter Overview", page 184 . 


A WARNING 


Hot steam may escape when opening expansion tank. Wear 
protective goggles and protective clothing to prevent damage 
to eyes and scalding. Cover the cap with a rag and open very 
carefully. 


- Drain the coolant. Refer to 
= “1.2 Cooling System, Draining and Filling”, page 109 . 


- Remove the coolant reservoir and-move it to the side: 
Vehicles with Accelerator Redal Cable 


- Remove vacuum diaphragm for Cruise Control System -CCS- 
(only vehicles with CCS). 


- Disengage thg accelerator pedal cable at the cable pulley of 
throttle valve-control module and at the cable mounting brack- 
et -arrows-“ Do not remove the positioning clip on the cable 
mounting bracket. 


Continuation for All Vehicles 


- Observe the rules for cleanliness. Refer to 
> “1.2 Clean Working Conditions”, page 127 . 


A WARNING 


Fuel supply lines are under pressure! Wear protective goggles 


and protective gloves to avoid damage and contact with skin. 

Before removing from hose connection wrap a cloth around the 
connection, Then release pressure by carefully pulling hose off 
connection: 
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— Separate the fuel supply line -2- (counterhold at hex of fuel 
rail) and the fuel return line -1- at the fuel rail. 


— Seal the lines so that the fuel system is not contaminated by 
dirt etc. 


— Disconnect pressure hose for power.steering system from 
connection point -3- and disconnect line from rear coolant 
pipe. 


(a) Note 


Catch escaping hydraulic oil. 


N10-0462 


- Clamp off intake hose to power steering pump before connec- 
tion on engine using Hose Clamps up to 25mm Diameter - 
3094- and disconnect hose from pipe on cylinder head, bank 
2 (left) at front. 


- Clamp off connection-, coolant-, vacuum- and intake hoses 
from engine. 


- Pull off/disc¢onnect all electrical wires from engine and set 
aside. 


- Remove the right and left heat shield/driveshaft -arrows-. Third 
bolt is not visible in the illustration. 


- Remove the left and right front exhaust pipe from the exhaust 
manifold. Refer to 
=> “2.1 Exhaust Manifold, Front Exhaust Pipe with Catalytic 
Converter and Attachments Overview", page 204 . 


- Removing starter. Refer to > Electrical Equipment; 
27 ; Removal and Installation 


With AWD 


- Secure driveshaft with Alignment Fixture - 3213- and unfasten 
the intermediate bearing from vehicle floor. 


(a) Note 


During this work procedure, the driveshaft must not be separated 
from the transmission. 


For manual transmission. Refer to > Manual Transmission; Rep. 


cS 
Gr. 39 ; Removal and Installation . S = 
For automatic transmission. Refer to > Automatic Transmission; a i 


Rep. Gr. 39 ; Removal and Installation . 


Vehicles with Automatic Transmission 
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— Separate the torque converter from the drive plate (3 nuts) > 
Automatic Transmission; Rep. Gr. 37 ; Removal and Instal- 
lation . 


Continuation for All Vehicles 
-= Remove-connecting bolts for engine/transmission. 
— Remove attaching nuts for right and left motor mounts. 


= Unfasten torque support from oil pan and secure Support - 
T10062- with two bolts. 


- Raise engine using Engine/Transmission Jack - VAG1383A- 
and Support - T10062- in order to be able to remove the lower 
engine/transmission bolts. 


- Remove lower engine/transmission connecting bolts and low- 


er subframe‘again. 
KE 
Be a 
a 710062 


With FWD 
10-0222 


- Install Engine Support Bridge - 10-222A- as shown. 


- Hook in Engine Support Adapter - 3147- into bolt holes of 
transmission bell housing (shown in illustration with engine 
removed). 


With AWD 


10-222A 


A10-0027 
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— Support transmission at subframe -arrows- using Transmis- 
sion Support - VW785/1B- and wood block (approximately 40 
x 120 x 200 mm for automatic transmission, positioned longi- 
tudinally). 


(a) Note 


+ Transmission support chain must be hooked in as short as 
possible. 


+ /llustration shows the support of the automatic transmission. 
Adapt wood block accordingly to support manual transmis- 
sion. 


= Loosen bolts -1- for transmission mount 3 turns. 


Continuation for All Vehicles 


A Caution 


Use securing pins at hooks and pins -arrows-. 


- Hook in Engine Sling - 2024 A- as follows and raise slightly 
using -1202 A- : 


Belt pulley side: 
2. Hole of rail in position 2 


Dual-mass flywheel side: 
4. Hole of rail in position 8 


(a) Note 


+ The peg positions on the carrying strap‘marked 1 to 4 face the 
belt pulley. 


+ The bores in the hole rail are counted from the hook. 


- Remove engine toward front. 


(a) Note 


Engine must be guided carefully:when lifting out, to prevent dam- 
age to the body. 
Vehicles with Automatic Transmission 


- Secure the torque converter to prevent it from “falling out” after 
the engine is removed. Refer to Automatic Transmission; 
Rep. Gr. 37 ; Removal and Installation . 


3.2 Engine, Securing on-Assembly Stand 
Special tools and workshop equipment required 


+ Engine and Transmission Holder - VAS6095-, with universal 
adapters 


+ or Holding Fixture - VW540- 


Secure engine to Engine and Transmission Holder - VAS6095- 
when working on engine. 


NU vw 75/18 
RA. po 
SI L pane? 


— V.A.G 1202 | 


E 


N10:0288 |; 
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VAS6095- as shown. 


- Secure the engine to Engine and Transmission Holder - \ VAS| 609. 
‘ j 
If using Holding Fixture - VW540- : è Cel 


- On Holding Fixture - VW540- , bore the‘hole on securing plate 
-arrow- using a 15 mm drill bit if necessary. 


10-0230 


- To fasten the lower right -arrow-, use a commercially available 
Grade 8.8 bolt M12 x 160. 


3.3 Engine, Installing 

Special tools and workshop equipment required 
+ Holding Fixture - VW313- 

Holding Fixture - VW540- 

Spacers - VW540/1B- 


Engine Support Bridge - 10-222A- with Bracket for Engine - 
10-222A/1- 


Engine Sling - 2024 A- 


Engine Support Adapter - 3147- (vehicles with front wheel 
drive) 


Support - T10062- 

Drip Tray - VAG1306- 

Torque Wrench 5-50Nm - VAG1331- 
Torque Wrench 40-200Nm - VAG1332- 
Engine/Transmission Jack - VAG1383A- 


+. . + 


. . 


+... eo @ 
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@ Spring Type Clip Pliers - VAS5024- 


+ Transmission Support - VW785/1B- (vehicles with all wheel 
drive) 


+ Hose Clamps up to 25mm Diameter - 3094- 
+ Grease - G 000 100- (vehicles with manual transmission) 
+ Cable Tie 


A Caution 


When doing any repair work, especially in the engine compart- 
ment, pay attention to the following due to clearance issues: 


$ Route lines of all types (e.g. for fuel, hydraulic, EVAP can- 
ister system, coolant and refrigerant, brake fluid, vacuum) 
and electrical wiring so that the original path is followed. 


$ Ensure sufficient clearance to all moving or hot compo- 
nents. 


Installation is performed:n’reverse’order<When doing this note 
the following: 


With Manual Transmission 


- Check clutch release bearing for wear and replace if néces- 
sary. 


~ Lubricate clutch release bearing and splining of input shaft 
with thin coating of grease - G 000 100- (do not lubricate guide 
sleeve for release bearing). 


Continuation for All Vehicles 


- Make sure centering sleeves for engine to transmission are 
installed in cylinder block. Install if necessary. 


- Align engine mount for stress-free installation through shaking 
movements. 


- Replace self-locking nuts -1- for securing engine mount. 


(a) Note 


When lowering engine, engine mount pin -2- must engage into 
subframe. 


- “nstall connecting bolts for engine/transmission. 


Refer to tightening specifications ss, n 
— Install starter. Refer to > exci quprent Rep. Gr. 27; ‘410-0086 
Removal arid Installation . 


— Install generator. Refér to > Electrical Equipment; Rep. Gr. 
27 ; Removal and Installation . 


- Install A/C compressor. Refer to > Heating, Ventilation and 
Air Conditioning; Rep. Gr. 87 ; Removal and Installation . 


- Install ribbed belt. Refer to > “4.2 Ribbed Belt”, page 35 . 
With AWD 
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- Fasten the intermediate bearing of the driveshaft to the vehicle 
floor. Afterwards, remove the Alignment Fixture - 3213- and 
tighten the bolts using the specified torque. 


For manual transmission. Refer to > Manual Transmission; Rep. 
Gr. 39 ; Removal and Installation . 


For automatic transmission. Refer to = Automatic Transmission; 
Rep. Gr. 39 ; Removal and Installation . 


= Secure transmission mount to subframe. 


For manual transmission. Refer to = Manual Transmission; 
Rep. Gr. 34 ; Removal and Installation . 


For automatic transmission. Refer to > Automatic Transmis- 
sion; Rep. Gr. 37 ; Removal and Installation . 


Continuation for All Vehicles 


- Install intake hose for power steering pump and pressure hose 
for the power steering system. Refer to > Suspension, 
Wheels, Steering; Rep. Gr. 48 ; Description and Operation 


- Install fuel supply and return lines to fuel rail. Refer to 
= “2.2 Fuel Rail with Fuel Injectors Overview", page 185 . 


- Install lock carrier with attachments. Refer to > Body Exterior; 
Rep. Gr. 50 ; Removal and Installation . 


- Connect the left and right front exhaust pipe to the exhaust 
manifold. Refer to 
=> “2.1 Exhaust Manifold, Front Exhaust Pipe with Catalytic 
Converter and Attachments Overview’, page 204 . 


- Install the heat shield/driveshaft. Refer to > Suspension, 
Wheels, Steering; Rep. Gr. 40 ; Removal and Installation . 


- Electrical connections and. routing. Refer to Wiring dia- 
grams, Troubleshooting & Component locations. 


-= Fill with coolant.Refer to 
= “1.2 Cooling’ System, Draining and Filling”, page 109 . 


Vehicles with-Accelerator Pedal Cable 


- Adjust the accelerator pedal cable. Refer to 
= "2.5¢Accelerator Mechanism Overview, Engine Code AHA" 


page’ 144 . 
- Install vacuum daria for Cruise Control System -CCS- 


(only vehicles with CCS). Refer to > Electrical Equipment; 
Rep. Gr. 27 ; Removal and Installation . 


Continuation for All Vehicles 


- Check power steering fluid level, bleed the steering system 
and inspect the steering system for leaks. Refer to > Sus- 
pension, Wheels, Steering; Rep. Gr. 48 ; Removal and In- 
stallation . 


- Check headlight adjustment, correct if necessary. 


- Perform vehicle system test. Refer to Vehicle Diagnostic Test- 
er “Guided Fault Finding”. 


- End vehicle system test, this will automatically erase DTC en- 
tries which occurred during the assembly. 


- Generate readiness code in conjunction with a road test. 
- Perform road test, Í 
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(a) Note 


Observe safety precautions that apply to road tests. Refer to 
= “1.2 Safety Precautions’, page 182. 


— Then perform vehicle system test anew and repair any occur- 
ring malfunctions if necessary. 
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4 Special Tools 
Special tools and workshop equipment required 


+ Engine and Transmission Holder - VAS6095- with universal 
adapters 


¢@ Transmission Support - VW785/1B- (vehicles with all wheel 
drive) 


VW 785/1B 


+ Hose Clamps up to 25mm Diameter - 3094- 


+ Holding Fixture - VW540- 
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Holding Fixture - VW313- 
Holding Fixture - VW540- 
Spacers - VW540/1B- 
Engine Support Bridge - 
10-222A- with Bracket for 
Engine - 10-222A/1- 
Engine Sling - 2024 A- 


Engine Support Adapter - 
3147- (vehicles with front 
wheel drive) 


Engine Mechanical; Fuel Injection and Ignition - Edition 02.2073, 
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@ Support - T10062- 
@ Drip tray - VAG1306- V.A.G 1306 


@ Torque Wrench 5-50 Nm - 
VAG1331- 


+ Torque Wrench 40-200 Nm 


- VAG1332- Wi 
+ Engine/Transmission Jack W 
- VAG1383A- 


+ Spring Type Clip Pliers - 
VAS5024- 


V.A.G 1331 V.A.G 1332 


V.A.G 1383 A 
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Engine - Crankshaft, Cylinder Block 


1 Description and Operation 
= “1.1 Engine Overview, Belt Pulley Side”, page 17 


=> “1.2 Toothed Belt Drive Overview’, page 19 
= “1.3 Ribbed Belt Drive Overview”, page 21 


= “1.4 Crankcase Ventilation Overview", page 22 


= “1.5 Sealing Flange Overview", page 23 
> “1.6 Crankshaft Overview”, page 25 


> “1.7 Pistons and Connecting Rod Overview", page 27 
1.1 Engine Overview, Belt Pulley Side 


1 - Bolt, 55 Nm 


2 - Tensioning Roller 


Q Before removing, se- 
cure with Locking Pin - 
T10060A- . Refer to 


= "4.2 Ribbed Belt” 1415 16 17 18 19 20 
page 35. | 

3 - Upper Right Toothed Belt i 6°7 8 9 10 11 12913 

Guard j 


4 - Center Toothed Belt Guard 
5 - Toothed Belt 
Q Mark direction of rota- 
tion before removing. 
Q Check for wear. 
Q Do not kink. 
Q > Removing, installin 
and tensioning. Refer to 
= “4.1 Toothed Belt, Re- 
moving, Installing and 
Tensioning”, page 65 . 


6 - Upper Left Toothed Belt 
Guard 


7 - Bolt, 25 Nm 
8 - Bolt, 22 Nm 
Se Washer: 3635 34 33 32 31 302928 25 24 23 22 
10 - Bearing Bushing 
11 - Tensioning Roller 
Q Toothed belt, removing, 
eee and tension- 
ing. Refer to 
"4.1 Toothed Belt, Re- [Ni3-0273 ] 


moving, Installing and 
Tensioning’, page 65 . 


12 - Tensioning Lever 
13 - O-ring 
Q Replace if damaged. 
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14 - Bolt, 25 Nm 
15 - Bracket 


16 - Connecting Piece 
Q Thermostat, removakand installation. Refer to > “4.3 Coolant Thérmostat”, page 122 . 


17 - Coolant Pump 
Q Check for easé of movement. 
Q If damagedsor leaking replace completely. 
Q Removal and installation. Refer to = “4.2 Coolant Pump”, page 121 . 


18 - Sealing Flange, Front 

Q Removal and installation. Refer to > “4.4 Sealing Flange, Belt Pulley Side”, page 38 . 
19 - CylindersHead 

Q After replacing replace entire amount of coolant. 

Q Remoyal and installation. Refer to = “4.2 Cylinder Head”, page 69 . 


20 - Ventilation Housing 
Q Crankease ventilation. Refer to > “1.4 Crankcase Ventilation Overview", page 22. 


21 - Cylinder Block 


Q  Cylinder‘block, crankshaft and flywheel/drive plate, disassembling and assembling 
> “1.6 Crankshaft Overview", page 25 . 


Q Piston and‘¢onnecting rod. Refer to > “1.7 Pistons and Connecting Rod Overview", page 27 . 
22 - Bolt, 45 Nm 


23 - Bracket i 
24 - Oil Pan a 
Q Removal and installation. Refer,to = “4.1 Oil P: ower Section”, page 95 . 
25 - Idler Roller 
26 - Bolt, 45 Nm 
27 - Crankshafts - Toothed Belt Gear 
28 - Bolt, 200 Nm + 180° 
Replace. 
Insert when oiled. 


additional rotation can occur in several stages. 


Additional tightening specifications can be measured using a commercially available protractor , for ex- 
ample, -Hazet 6690- . 


29 - Tensioning Element 


Q Secure before removing. Refer to 
> “4.1 Toothed Belt, Removing, Installing and Tensioning”, page 65 . 


30 - Bolt, 10 Nm 
Q Insert using locking fluid - D 000 600 A2- . 
31 - Bracket 
Q For viscous fan clutch. 
32 - Bolt 
Q M8: 25 Nm 
Q M6: 10 Nm 
33 - Toothed Belt Guard Pulley 
34 - Bolt, 10 Nm 
35 - Vibration Damper/Belt Pulley 
Q Observe installed location. 


oooo 
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Secured with 8 bolts. 


a 
Q Ribbed belt, removal and installation. Refer to > “4.2 Ribbed Belt”, page 35 . 
a 


Removal and installation. Refer to 
= “4.1 Toothed Belt, Removing, Installing and Tensioning”, page 65 . 


36 - Bolt, 25 Nm 


1.2 Toothed Belt Drive Overview 


1 - Bolt, 10 Nm 
2 - Bolt, 10 Nm 15 16 17 18 
3 - Washer 
4 - Bolt, 22 Nm 
5-Tensioning Lever with Bear- 
ing Bushing 
6 - O-ring 

ū Replace if damaged. 


Q Secures 
=> Item 3 le 19), 
= Item 4 and 
= Item 5 (page 19) as an 
assembly. 


7 - Bolt, 22 Nm 
8 - Bolt, 55 Nm 
9 - Washer 


10 - Securing Plate 
Q Side with writing “rear 


hinten” points toward 
rear. 


11 - Right Camshaft Gear 
Q Removal and installa- 
tion. Refer to 
= “4.1 Toothed Belt, Re- 
moving, Installing and 
Tensioning”, page 65 . 
Qa Remove with the Puller 


=- NUORA ON vo 


~g 


npart o; 


12 - Spacer Washer 
4 Bat AONA 30 29 28 27 26 25 24 23 22 


Q Insert using locking 


14 - Nut, 10 Nm 
15 - Right Rear Toothed Belt Guard 
16 - Bolt, 10 Nm 2 
17 - Coolant Pump bos oN 
Q Removal and installation. Refer to > “4.2 Coolant Pump”?page, 121. gy enS" 
18 - Gasket 
Q Replace 
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19 - Left Rear Toothed Belt Guard 


20 - Left Camshaft Gear 


Q Removal and installation. Refer to 
> “4.1 Toothed Belt, Removing, Installing and Tensioning”, page 65 . 


Q Remove with the Puller - T40001- . 
21 - Securing Plate 

Q Side with writing “rear hinten” points toward rear. 
22 - Toothed Belt 


Q Before removing, mark direction of rotation using chalk or felt-tip, marker. Reversing ‘the sunning direction 
on a used belt can destroy it. 


Q Check for wear. 


Q Removal and installation. Refer to 
> “4.1 Toothed Belt, Removing, Installing and Fensioning”, page 65 . 


23 - Bolt, 55 Nm 
24 - Idler Roller 
25 - Crankshafts - Toothed Belt Gear 


Q There must be no oil on the contact surface between the toothed belt sprocket and crankshaft. 
Q Only possible to install in one position: 


26 - Tensioner with Bearing Bushing 
27 - Bolt, 43 Nm 
28 - Bolt, 200 Nm + 180° 
Q Replace 
Q Do not add lubricant. 
ū Use Crankshaft Holder - 3242- to loosen and tighten. 
Q Install Crankshaft Holder - 3242- . Refer'to => “4.3 Crankshaft Seal, Belt Pulley Side", page 37 . 


29 - Tensioning Element 


30 - Lower Toothed Belt Guard 
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1.3 Ribbed Belt Drive Overview 


1 - Bolt, #1 Nm 
2 - Viscous Fan Wheel 


QP Removal and installa- 
° tion. Refer to 
= “4.4 Viscous Fan 
Clutch”, page 124 . 


3- Ribbed Belt 


: O Before removing, mark 
direction of rotation us- 
ing chalk or felt-tip mark- 
er. Reversing the run- 
ning direction on a used 
belt can destroy it. 

Q Removal and installa- 
tion. Refer to 
= "4.2 Ribbed Belt”, 
page 35. 


4 - Bolt,;22 Nm 
5 - Generator 


Q Removal and installa- 
tion. Referto;> Electri- 
cal Equipment; Rep, Gr. 
27 ; Removal and Instale,. 
lation . 


6 - Bolt, 45 Nm 

7 - Bolt, 22 Nm 

8 - Generator Bracket 
9 - Nut, 45 Nm 

10 - Spacer Sleeve 
11 - Bolt, 55 Nm 

12- Bot 22 Nin 27 26 25 24 23 


13 - Belt Pulley for Power Steering Pump 


Q Counterhold with the Spanner Wrench - 3212- to remove and install. Refer to 
= Fig. “Removing and Installing Power Steering Pump Belt Pulley™ , page 22 


Q Identification: “Vorne/Front”. 


9 10 41 12 13 14 15 


14 - Pressure Line 
ü To power steering. 
15 - Banjo Fitting - 40 Nm 
16 - Seal 
ū Replace 
17 - Bolt, 22 Nm 
18 - Power Steering Pump with Bracket 


ū Removal and installation. Refer to > Suspension, Wheels, Steering; Rep. Gr. 48 ; Removal and Instal- 
lation . 
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19 - Bolt, 22 Nm 

20 - Belt Pulley for Viscous Fan 

21 - Tensioning Device for Ribbed Belt 
22 - Bolt, 25 Nm 

23 - A/C Compressor 


ü Do not unfasten/separate refrigerant lines. 


Q After removing, secure the A/C compressor to the longitudinal member with wire Do not hang on the 
refrigerant lines. 


24 - Bolt 
Q M6: 10 Nm 
Q M8: 22 Nm 
25 - Belt Pulley and/or Vibration Damper 
Q Removal and installation. Refer to > “4.1 Belt Pulley and Vibration Damper”, page 35 . 
26 - Bolt, 22 Nm 
27 - Viscous Fan Clutch for Viscous Fan 
Q Removal and installation. Refer to > “4.4 Viscous Rah Clutch”, page 124 . 


Removing and Installing Power Steering Pump Belt Pulley 


* Ribbed belt, removal and installation. Refer.to 
= “4.2 Ribbed Belt”, page 35 . 


- For removing and installing bolts -arrowsz, use Spanner 
Wrench - 3212- to counterhold. 


+ Installation position: “Vorne/Front” faces the direction of travel. 
* Tightening specifications 22 Nm. 


1.4 Crankcase Ventilation Overview 
Crankcase Ventilation 

1 - Connection at ventilation housing 

2 - Distributor 

3 - Connection to the left cylinder head cover 

4 - Bleeder valve 

5 - Connection to the right cylinder head cover 


113-0803, 
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1.5 Sealing Flange Overview 


(a) Note 


Servicing clutch. Refer to > Manual Transmission; Rep. Gr. 30 ; Removal and Installation . 


1 - Bolt 
Q M6: 10 Nm 
Q M8: 30 Nm 
2 - Crankshaft Seal 


Q Removal and installa- 
tion. Refer to 
= “4.3 Crankshaft Seal. 
p Side" 


Belt Pulle» 
page 37. 


3 - Bolt, 40 Nm 


4 - Torque Support Stop 


Q The illustration does not 
match the version instal- 
led in the vehicle. 


5 - Bolt, 28 Nm 


6 - Torque Bracket 
Q The illustration does not 
match the version instal- 
led in the vehicle. 
7 - Oil Pan (Upper Section) 
Q Removal and installa- 
tion. Refer to 
= "4.4 Oil Pan, Upper 
Section”, page 100 . 


8 - Bolt, 45 Nm 
9 - Bolt 
Q M6: 10Nm 
Q M7:16Nm 
Q M8: 20Nm 
10 - O-ring 
Q Replace 
11 - Dual Mass Flywheel or Drive Plate 
ū Dual Mass Flywheel, removal and installation. Refer to > “4.6 Dual Mass Flywheel”, page 44.) 
ū Drive Plate, removal and installation. Referto > “4.8 Drive Plate” y 


12 - Flywheel/Dual-Mass Flywheel/Drive Plate Bolt 
Q Replace 
Q For flywheel: 60 Nm + 180° 
Q For drive plate: 60 Nm + 90° 


13 - Needle Bearing 
Q Only with manual transmissions 
Q Removal and installation. Refer to > “4.7 Crankshaft Needle Bearings”, page 45 . 


Q The automatic transmission 01V has a bearing bushing pressed into the crankshaft instead of needle 
bearing in the dual mass flywheel. Refer to > “1.6 Crankshaft Overview", page 25 . 


4. Description and Operation 23 


Passat 1997 > , Passat Variant 1997 > 
Engine Mechanical, Fuel Injection and Ignition - Edition 02.2013 


14 - Rear Sealing Flange with Sealing Ring 
Q Remove the oil pan upper section. Refer to = “4.4 Oil Pan, Upper Section”, page 100 . 
Q Lightly oil sealing lip of seal. 
Q To install, slide guide sleeve from replacement kit onto crankshaft. 
15 - Bolt, 10 Nm 
16 - Gasket 
Q Replace 


17 - Cylinder Block 
ū Crankshaft, removal and installation. Refer to > “1.6 Crankshaft Overview", page 25 . 
Q Piston and connecting rod. Refer to = “1.7 Pistons and Connecting Rod Overview”, page 27 . 
18 - Bolt, 10 Nm 
19 - Guide Tube for Oil Dipstick 
20 - Gasket 
Q Replace. 


21 - Sealing Flange, Front 
Q Removal and installation. Refer to > “4.4 Sealing Flange, Belt Pulley Side", page 38 . 
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1.6 Crankshaft Overview 


(a) Note 


Secure the engine to the assembly stand using the Engine/Transmission Holder - VAS6095- . Refer to 
= ‘3.2 Engine, Securing on Assembly Stand”, page 9. 


1 - Alignment Bushing 
Q Insert in cylinder block. 


2 - Chain Sprocket 
Q Removal and installa- 
tion. Refer to 
= “4.9 Oil Pump Drive 
Chain Sprocket” 
page 47. 
3 - Crankshaft 


Q Measuring axial play. 
Refer to 

3 “3.1 Crankshaft Axial 

page 32 


ū Measuring radial clear- 
ance. Refer to 
= “3.2 Crankshaft Radi- 


al Play, Measuring” 
page 32. 

Q Do not turn crankshaft 
when measuring radial 
play 

Q Dimensions. Refer to, 
= “2.1 Crankshaft Di- 
mensions”, page*31 . 

4 - Bearing Cap Bolts 

Q Replace 

Q Tightening order. Refer 
to = page 26. 

5 - Bearing Gap 

Q Observe identification. 
Referto > page 26. \ \ 

Q Installing. Refer to t N OOA A130250 
inet R I You : 

6 - Thrust Washer 

Q Only at the 4th crankshaft bearing. 

Q Lubricating grooves face outward. 

Q Observe locating point. 

Q Measuring crankshaft axial clearance. Refer to > “3.1 Crankshaft Axial Play Measuring”, page 32 . 


7 - Bearing Shell for Bearing Cap 
Q Without lubricating groove. 
Q Do not interchange used bearing shells (mark), 
8 - Bearing Bushing 
Q Only on the automatic trasmission 01v. 
Q Installing. Refer to > page 26 . 


BE 
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9 - Thrust Washer 

Q > Only at the 4th crankshaft bearing. 

Q Lubricating grooves face outward. 

Q Measuring crankshaft axial clearance. Refer to > “3.1 Crankshaft Axial Play, Measuring”, page 32 . 
10 - Bearing Shell for Cylinder Block 

Q With lubricating groove. 

ū Do not interchange used bearing shells (mark). 


11 - Bearing Cap Bolts 
Q Tightening order. Refer to = page 26 . 


Crankshaft Bearing Cover Identification 
+ Bearing -1- is located on the belt pulley side. 
+ Bearing -4- is located on the flywheel side. 


Crankshaft Bearing Cap, Installing 
Replace bolts -1 through 8-. 


Inserting alignment bushings into cylinder block. 

Tighten the bearing cap screws in the following sequence: 
Hand-tighten bolts -A-. 
Tighten the bolts -1 to 8- to 60 Nm using a torque wrench, 


Tighten the bolts -1 to 8- 90° (1/4 turn) ‘Using a rigid wrench. 
Tighten the bolts -A- to 25 Nm 


ONS 


Bushing for Torque Converter 


(a) Note 


Partial and replacement engines, new as well as replacement 
crankshafts are delivered without bushing -arrow-. Therefore, be- 
fore installing drive plate in a vehicle with automatic transmission 
01V, bushing must be driven in. Do not insert a bushing in vehicles 
with a manual transmission. 


A130225 
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a 


A170157 


Oil Spray Jet for Piston Cooling 
1- Bolt- 10 Nm 


2- Oil spray jet for piston cooling 


1.7 Pistons and Connecting Rod Overview 
Cracked connecting rods-are being installed from MY 1998. 
Identification: 

A - standard connecting rads (smooth separation surface) 

B - cracked connecting rods»(rough separation surface) 


A130251 


Piston and cylinder dimensions. Refer to 
= “2.2 Piston and Cylinder Dimensions”, page 31 . 


Standard Connecting Rods 
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1 - Circlip 
2 - Piston Pin 


Q If difficult to move, heat 
piston to 60° C. 


3 - Piston 

Q Checking. Refer to 
= “3.3 Piston, Pistons 
Rings and Cylinder 
Bore, Checking”, 
page 33. 

Q Mark installed position 
and cylinder allocation. 

ū Arrow on piston face 
points toward belt pulley 
side. 

Q Install with piston ring 
compressor. 

Q Piston and cylinder di- 
mensions. Refer to 


= "2.2 Piston and Cylin- 
der Dimensions”, 


page 31. 


Q Cylinder bore, checking. 
Refer to 
= “3.3 Piston, Pistons 
Rings and Cylinder 
Bore, Checking”, 
page 33. 


ū Oil spray jets for piston 
cooling. Refer to 


= “1.6 Crankshaft Over- 
4 - Piston Rings 
Offset gaps by 120°. 


Use piston ring pliers for 
removal and installation. 


“TOP” faces toward piston crown. 
Checking ring gap. Refer to > “3.3 Piston, Pistons Rings and Cylinder Bore, Checking”, page 33 . 
Check piston ring groove clearance. Refer to 
= “3.3 Piston, Pistons Rings and Cylinder Bore, Checking”, page 33 . 
5 - Connecting Rod 
Q Only replace as set. 
Q Mark affiliation to cylinder -A-. 
Q Installation position: 


ooo oo 


Markings -B- face: 
Cylinders 1 to 3 to belt pulley side 
Cylinder 4 to 6 to flywheel side. 
6 - Connecting Rod Bearing Cap 
Q Note installation position. 
7 - Connecting Rod Bolt, 30 Nm + 90° A j 
Q Replace X% 
Q Lubricate the threads and contact surface. 
Q Tighten to 20 Nm to measure radial play, do not turn further. 
8 - Bearing Shell 
Q Note installation position. 
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Q Do not interchange used bearing shells. 
Q Measure radial clearance with Plastigage: 
New: 0.015 to 0.062 mm 


wear limit: 0.120 mm 
Do not turn crankshaft when checking radial clearance. 


Cracked Connecting Rods 


1 - Connecting Rod Bolt 
Q > M8: 30 Nm + 90° 
m M8.5: 40 Nm + 90° 
Q Replace 
Q Lubricate the threads 
and contact surface. 
Q Tighten to 30 Nm to 
measure radial playedo 
not turn further. 


2 - Connecting Rod Bearing 
Cap 
Q Mark affiliation to cylin- 
der -A-. 
Q Installation position: 


Markings -B- face: 
Cylinders 1 to 3'‘to belt 
pulley side 

Cylinder 4 to 6 to flywheel 
side. 


3 - Bearing Shell 
Q Note installation posi- 
tion. 
Q Do not interchange 
used bearing shells. 
Q Measure radial clear- 
ance with Plastigage: 


New: 0.015 to 0.062 mm 
wear limit: 0.120 mm 

Do not turn crankshaft 
when checking radial 


clearance. 
4 - Connecting Rod 
ū Cracked version. Refer 
to > page 27. 


ü only replace as set 

Q Mark affiliation to cylinder -A- 

Q Installation position: 
Markings -B- face: 
Cylinders 1 to 3 to belt pulley side 
Cylinder 4 to 6 to flywheel side. 


5 - Circlip 
6 - Piston Pin 
Q If difficult to move, heat piston to 60° C. 


7 - Piston 
Q Mark installed position and cylinder allocation. 
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oo ooood 


Arrow on piston face points toward belt pulley side. 
Install with piston ring compressor. 
Checking. Refer to = “3.3 Piston, Pistons Rings and Cylinder Bore, Checking", page 33 


Cylinder bore, checking. Refer to 
> “3.3 Piston, Pistons Rings and Cylinder Bore, Checking”, page 33 


Piston and cylinder dimensions. Refer to > “2.2 Piston and Cylinder Dimensions”, page 31 . 
Oil spray jets for piston cooling. Refer to > “1.6 Crankshaft Overview", page 25 . 


8 - Piston Rings 


DUGOD 


Offset gaps by 120°. 

Use piston ring pliers for removal and installation. 

“TOP” faces toward piston crown. 

Checking ring gap. Refer to > “3.3 Piston, Pistons Rings and Cylinder Bore, Checking”, page 33 . 


Check piston ring groove clearance. Refer to 
= “3.3 Piston, Pistons Rings and Cylinder Bore, Checking”, page 33 . 
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2 Specifications 
= “2.1 Crankshaft Dimensions", page 31 


= “2.2 Piston and Cylindef Dimensions”, page 31 


2.1 Crankshaft Dimensions 
Reconditioning Crankshaft Bearing | Connecting Rod 
Dimension in mm Pins-Dia. Pins-Dia. 
-0.022 -0.022 
Basic dimension 65.00 54.00 
-0.042 -0.042 
-0.022 -0.022 
1st oversize 64.75 53.75 
-0.042 -0.042 
-0.022 -0.022 
2nd oversize 64.50 53.50 
-0.042 -0.042 
-0.022 -0.022 
Stage III 64.25 53.25 
-0.042 -0.042 
2.2 Piston and Cylinder Dimensions a. 
Honing Dimen- Piston Dia, Cylinder 
sion Dia. 
Basic dimension mm 82.485 82.51 
1st oversize mm 82.735 82.76 
2nd oversize mm 82.985 83.01 
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3 Diagnosis and Testing 
=> “3.1 Crankshaft Axial Play, Measuring”, page 32 


= “3.2 Crankshaft Radial Play, Measuring”, page 32 
= “3.3 Piston, Pistons Rings and Cylinder Bore, Checking”, page 


3.1 Crankshaft Axial Play, Measuring 
Special tools and workshop equipment required 

+ Dial Gauge Holder - VW387- 

+ Dial Gauge 0-10 mm - VAS6079- 

Procedure 


- Attach the dial gauge to the cylinder block with the Dial Gauge 
Holder - VW387- and position it against the crankshaft coun- 
terweight. 


- Press crankshaft by hand against gauge and set gauge to “0”. 
- Remove the crankshaft from the gauge and read the axial'play: 
+ New: 0.07 to 0.23 mm. 

* Wear limit: 0.25 mm. 


3.2 Crankshaft Radial:Play, Measuring 
Special tools and workshop equipment required 

+ Plastigage 

Procedure 


(a) Note 


Do not interchange used bearings. 
- Remove the crankshaft bearing’cap and clean bearing cap 
and pins. 


- Place Plastigage over entire width of bearing journal or into 
bearing shells. 


* Plastigage must rest in center of bearifig shell. 


- Install the crankshaft bearing cap and tighten,to 30 Nm. Do not } 
turn crankshaft. 


- Remove the crankshaft bearing cap again. 
- Compare width of Plastigage threads with measuring scale: 
+ Radial clearance, new: 0.018 to 0.045 mm. 


* Radial clearance wear limit: 0.10 mm. 
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3.3 Piston, Pistons Rings and Cylinder 
Bore, Checking 


Special tools and workshop equipment required 


@ Feeler Gauge 
Piston Ring Gap, Checking 


— Insert ring into lower cylinder bore at a right angle from above, 
approximately 15 mm from cylinder edge. 


Piston Ring Gap 

New Wear limit 
1. Compression ring mm| 0.35 ... 0.50 1.0 
2. Compression ring mm| 0.50 ... 0.70 1.4 
Oil scraping ring mm} 0.25 ... 0.50 0.8 


Piston Ring Groove Clearance, Checking 
- Clean ring groove before checking. 


Piston Ring Ring to Groove Clearance 
New Wear limit 

Compression rings mm} 0.02 ... 0.08 0.10 

Oil scraping ring mm} 0.02 ... 0.08) 0:10. 


Vis 0687 


Pistons, Checking 


Special tools and:workshop equipment required 
+ External Micrometer 75...100 mm 
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— Measure pistons approximately 10 mm (3/8 in.) from bottom 
edge and at points offset by 90° to piston pin axis. 


Deviation from nominal dimension: max. 0.04,mm. Refer to 
= “2.2 Piston and Cylinder Dimensions”, pagé 31 . 


Cylinder Bore, Checking 


Special tools and workshop equipment required 
+ Internal Dial Gauge 50 to 100 mm 


Test Sequence 
- Measure diagonally at 3 positions transversely -A- and longi- 
tudinally -B-. 


Deviations from nominal dimension: max. 0.08 mm. Refer to 
=> “2.2 Piston and Cylinder Dimensions”, page 31. 


(i) Note 


Measurement of cylinder bore may not be performed when the 
cylinder block is mounted on Engine and Transmission Holder - 
Manet or Holding Fixture - VW540- , false measurements are 
possible. 
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4 Removal and Installation 

= “4.1 Belt Pulley and Vibration Damper’, page 35 
= “4.2 Ribbed Belt”, page 35 

= “4.3 Crankshaft Seal, Belt Pulley Side”, page 37 
=> “4.4 Sealing Flange, Belt Rulléy Side" page 38 


= “4.5 Crankshaft Sealing Flange, Flywheel Side”, page 43 


=> “4.6 Dual Mass*Flywheel”, page 44 


=> “4.7 Crankshaft Needle Bearings”, page 45 

= “4.8 Drive Plate”, page 46 

= “4.9 Oil Pump Drive Chain Sprocket", page 47 

4.1 Belt Pulley and Vibration Damper 


Removing 


- Remove front bumper. Refer to > Body Exterior; Rep. Gr. 63 ; 
Removal and Installation . 


- Bring the lock carrier into service position. Refer tom Body 
Exterior; Rep. Gr. 50 ; Description and Operation . 


— Remove ribbed belt. Refer to > “4.2 Ribbed Belt”, page 35. 


(a) Note 


/t is not necessary to loosen the center bolt when removing the 
belt pulley and vibration damper. 


- Remove the belt pulley and vibration dam, 
Installing 


Installation is performed in reverse, order of remoyal,noting the 
following: 


* The notches -arrows- in the belt pulley and vibration damper 
must align with the retaining tabs on the toothed belt sprocket. 


— Install ribbed belt. Refer to > “4.2 Ribbed Belt”, page 35 . 


- Install lock carrier. Refer to» Body Exterior; Rep. Gr. 50 ; 
Description and Operation . 


- Install front bumper. Refer to > Body Exterior; Rep. Gr. 63 ; 3 
Removal and Installation . A13-0031 


Tightening Specifications 


Component Nm 


Belt pulley and/or vibration damper to crank- |22 
shaft - toothed belt gear 


4.2 Ribbed Belt 
Special tools and workshop equipment required 
@ Locking Pin - T10060A- 
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Removing 


a] Note 


Before removing the ribbed belt, mark the running direction. 


= Remove intake manifold cover. 
— Mark direction of rotation of ribbed belt, 


= Swing tensioning roller on hex-boltin direction of arrow. When 
both holes -arrows- are aligned;-tensioning roller can be se- 
cured using Locking Pin - T1Q0060A- when lock carrier is in 
service position or when engine is removed. 


— Remove ribbed belt and felease tensioning roller. 
Installing 


o Note 


+ Ensure, before installing ribbed belt, that all ancillaries (alter- 
nator, air conditioner compressor, power steering pump) are 
secured tightly. 


+ Note previously matked direction of belt rotation and be sure 
that it is seated correctly on pulley. 


- Lay ribbed belt onto bélt pulleys, except on belt pulley for pow- 
er steering vane pump;.and hold ribbed belt tightly upward. 


- Swing tensioning roller athex-bolt in direction of arrow and lay 
ribbed belt onto belt pulley for power steering vane pump. 


Belt path without A/C system 

1 - Alternator 

2 - Ribbed belt 

3 - Power steering pump 

4 - Viscous fan clutch 

5 - Vibration damper/belt pulley 


6 - Tensioning roller 


2 
EE 
2g 
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Belt path with A/C system 
1- 
J: 
3 - Power steering pump 

4 - Viscous fan clutch 

5 - A/C Compressor 

6 - Vibration damper 

7 - Tensioning roller 

When finished, always perform the following work: 


4.3 Crankshaft Seal, Belt Pulley Side 
Special tools and workshop equipment required 

+ Fitting Sleeve - 3202/1- 

@ Seal Remover - 3203- 

Seal Installer - 3265- 

Procedure 


Alternator 
Ribbed belt 


Start engine and check belt running. 
Install intake manifold cover. 


Engine installed. 


Remove toothed belt. Refer to 
= “4.1 Toothed Belt, Removing, Installing and Tensioning”, 
page 65. 


Remove center bolt -3- for crankshaft toothed belt gear -1-. 
Remove the:spacer -2- and the toothed belt gear. 


Turn the inner portion of Seal Remover - 3203- three turns 
from outer portion and secure with knurled-head bolt. 


Lubricate the threaded head of the seal remover, place against 
seal, and with strong force screw into the seal as far as pos- 
sible. 


Loosen knurled.thumb screw and turn inner portion against 
crankshaft until the seal is pulled out. 


Clamp seal extractor at mounting points in a vise. 


Remove seal using pliers. 
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- Clean the running and sealing surfaces. 


B Note 


Do not oil the sealing lip and outer edge of seal before pressing 
in. 
— Push seal on using Fitting Sleeve - 3202/1- . 


— Press the seal with the Seal Installer - 3265- and the central 
bolt so that they are flush. 


- Install the crankshaft - toothed belt gear -1- withthe spacer 
-2- and a new central bolt -3-. 


ins 


+ There must be no oil on the contact surface between the tooth- 
ed belt sprocket and crankshaft. 


+ Do not oil the bolt for the crankshaft - toothed belt gear. 


- Install toothed belt (adjust valve timing). Refer to 


Toothed Belt, Removin: stalling and Tensioning”, 
page 65. 
Tightening Specifications 
Component Nm 
Toothed belt sprocket to crankshaft E 200 + 180° 1:2 


* 1 Replace bolt. 
* 2180° corresponds to one half rotation. 


4.4 Sealing Flange, Belt Pulleý-Side 
Special tools and workshop equipment required 

Fitting Sleeve - 3202/1- from the Retractor - 3202- 
Seal Installer - 3265- 

Used Oil Collecting and Extracting Device - VAG1782- 
Hand drill with plastic brush attachment 

Protective eyewear 


rere +o 


Sealant. refer to the Parts Catalog. 
Removing 
* Engine installed. 


- Remove toothed belt. Refer to 
=> "4.1 Toothed Belt, Removing, Installing and Tensioning”, 
page 65. 


- Remove center bolt -3- for crankshaft toothed belt gear -1-. 


- Remove the spacer -2- and the toothed belt gear. 


- Place the Used Oil Collecting and Extracting Device - 
VAG1782- under the engine. 


- Drain engine oil. 


A130186 


38 Rep. Gr.13 - Engine - Crankshaft, Cylinder Block 


Passat 1997 > , Passat Variant 1997 > 
Engine Mechanical, Fuel Injection and Ignition - Edition 02.2013 


Vehicles with Automatic Transmission: 


— Remove the bracket for the ATF pipes -arrows-. 


7437-0286 


All: 


— Disconnect the connector -arrow- on the Oil Level Thermal 
Sensor - G266- . 


- Remove the oil pan lower section -1-. 


- Remove the bracket for the oil supply pipe -arrows- and pull 
of the front (long) oil supply pipe. 


[aroom 


4. Removal and Installation 39 


Passat 1997 > ,,PasSat Variant 1997 > 
Engine Mechanical, Fuel Injection and Ignition* Edition 02.2013 


— Remove thé four screws -arrows- from the oil pan upper sec 
tion. 


-2 Remove the idler roller -2-, the tension roller -1-, the tensioning 
lever -4- and the tensioner -3-. 


@ 


- Remove bolts -1- and -2- and remove front sealing flange. 
- Drive out the seal from the removed flange. 


AN7-0156 


Installing 


Installation is performed in reverse order of removal, noting the 
following: 


- Remove any sealant still on the sealing flange and on the oil 
pan lower and upper sections with a rotating plastic brush. 


A WARNING 


Wear safety glasses. 


- Clean sealing surfaces so they are completely free of any oil 
or grease. 
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— Cut tube nozzle at front marking (nozzle Dia. approximately 3 
mm). 


— Install the seal on the alignment bushings on the sealing sur- 
faces -A-. 


(a) Note 


Do not apply any sealant to the cylinder block sealing surface 
-A-. 


- Apply a small bead of adhesive on the edges between the 
-left arrows- and the-right arrows- after installing the seal. 


(i) Note 


The sealing flange must be installed within 5 minutes of being 
applied with sealant. 


- Apply a bead of sealant to the clean sealing surface on the 
sealing flange as illustrated. 


* Thickness of sealant bead: 2 to.3:mm. 


(a) Note 


+ The sealant bead may not be thicker than 3 mm, otherwise 
excess sealant could enter the oil pan and clog the oil intake 
tube. 


+ To position-the sealing flange with the seal installed, place the 
Fitting Sleeve - 3202/1- on the crankshaft stub. 


- Tighten the 4 bolts -arrows- hand-tight. 


AAT-0074 
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- Install the bolt -2- with;locking fluid. For the correct locking flu- 
id. Refer to the Parts Catalog. 


— Tighten bolts -1- to 10 Nm and bolt -2- to 30 Nm. 


- Tighten the 4 bolts -arrows- to the final specification. 
* M6-10Nm. 
+ M7-16Nm. 


(a) Note 


Do not oil the sealing lip and outer edge of seal before pressing 
in. 
- Push seal on using Fitting Sleeve - 3202/1- . 


- Press the seal with the Seal Installer - 3265- and the central 
bolt so that they are flush. 


Install the components in the sequence specified: 
Toothed belt tensioning element -3-. 
Tensioning lever -4-. 

Toothed belt tensioner -1-. 


Et: Ne 


Idler roller -2-. 


Pay attention to the spacer under the tensioning roller and the 
tensioning lever. 


AN7-0078 
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— Install the crankshaft - toothed belt gear -1- with the spacer 
-2- and a new central bolt -3-. 


(a) Note 


+ There must be no oil on the contact surface between the tooth- 


ed belt sprocket and crankshaft. 
+ Do not oil the bolt for the crankshaft - toothed belt gear. 
— Install toothed belt (adjust valve timing). Refer to 


= “4.1 Toothed Belt, Removing, Installing and Tensioning”, 
page 65 . 


Tightening Specifications 


Component Fastener. Nm 

Size 

Front sealing flange to cylinder block M6 10 
M8 30 

Front sealing flange to upper part.of oil M6 10 

pan M7 16 

Toothed belt sprocket to crankshaft 200 + 

180° 1)2) 

Toothed belt tensioner to the front seal- 42 

ing flange 

Tensioner to front sealing flange 10 

Tensioning lever to front sealing flange 22 

Tensioning roller to the front sealing 22 

flange 

Idler roller to the front sealing flange 45 


* 1) Replace bolt. 
+ 2) 480° corresponds to oné-half rotation. 


4.5 Crankshaft Sealing Flange, Flywheel 
Side 

Special tools and workshop equipment required 

@ Assembly Tool - T10122- 

Removing 


- Remove the transmission. Refer to > Manual Transmission; 


Rep. Gr. 34 ; Removal and Installation . 
- Remove flywheel. 


— Remove upper part of oil pan. Refer to 
= “4.4 Oil Pan, Upper Section”, page 100 . 


- Unscrew sealing flange. 


g 
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Installing 


u Note 


Do not additionally oil or grease sealing lip of oil seal! 

+ /f the sealing flange was supplied with a support sleeve, then 
the support sleeve can be also used for the installation. 

= Clean sealing surfaces. They must be free of oil and grease. 


- Before installing, remove oil remains from end of crankshaft 
with a clean cloth. 


- Connect the assembly sleeves Assembly Tool - T10122/1- 
and Assembly Tool - T10122/2- . 


= Slide the sealing flange -A- with its outer side on the assembly 
sleeves. 


T10122/2 


- Disconnect the assembly sleeves. 


- Position the sealing flange -A- with the assembly sleeve\As- 
sembly Tool - T10122/2- on the crankshaft and slide:the 
sealing flange onto the crankshaft pin. 


- Tighten the mounting bolts to 10 Nm. 


The rest of the assembly is basically a reverse of the disassem- 
bling sequence. 


4.6 Dual Mass Flywheel 


Special tools and workshop equipment required 
+ Crankshaft Holder - 3242- 
Removing 


* Transmission removed. 


A Caution 


Only turn over the engine at the crankshaft in aircon of en- 
gine rotation (clockwise). 


- Position the crankshaft at the toothed belt sprocket center bolt 
at the TDC marking in the direction of engine rotation. 


+ Notch -B- aligns with marking -A-. 
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— Remove the TDC sealing plugs on the cylinder block. 


(a) Note 


A TDC bore is located in the crankshaft right behind the sealing 
plugs. 


A WARNING 


Do not turn the crankshaft while touching the TDC opening with 


a finger or personal injury could result. 


— Install the Crankshaft Holder - 3242- into the hole in the re- 
moved sealing plug and tighten it. 


- Remove clutch pressure plate. Refer to >Manual Transmis- 
sion; Rep. Gr. 30 ; Removal and Installation . 


— Mark dual mass flywheel to crankcase. 
- Remove the dual-mass flywheel: 
Installing 


Installation is performed in revérse order of removal, noting the 
following: 


— Secure with new bolts. 


- Install clutch pressure plate. Refer to > Manual Transmission; 
Rep. Gr. 30 ; Removal and Installation . 


(i) Note 


There is a needle bearing in dual mass flywheel; drive in needle 
bearing when replacing dual mass flywheel. Refer to 
= “4.7 Crankshaft Needle Bearings’, page 45. 


— Remove Crankshaft Holder - 3242- . 


— Install the TDC sealing plug into the cylinder block with a new 
o-ring. 


Tightening Specifications 


Component Nm 
Dual-mass flywheel to crankshaft 60 + 180° 1:2 


* 1 Replace bolts. 


* 2480° corresponds to one half rotation. 


4.7 Crankshaft Needle Bearings 
Special tools and workshop equipment required 
@ Bearing Driver - 3264- 

+ 1- Puller 12-14.5mm - 21/1- 

+ 4- Support - 22/1- 
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Procedure 


= Pull out needle bearing using Puller 12-14.5mm - 21/1- and 
Support - 22/1- . 


— Install the needle bearing flush using the Bearing Driver - 
32 


4.8 Drive Plate 

Special tools and workshop equipment required 

+ Crankshaft Holder - 3242- 

+ Torque Wrench 5-50Nm - VAG1331- 

+ Torque Wrench 40-200Nm - VAG1332- 

+ Depth Gauge 

Removing 

- Remove sealing plug from left side of cylinder block. 


- Then turn crankshaft to TDC for cylinder 3. The TDC mark on 
cronkener must be visible or felt behind the bore for sealing 
plug. 


A WARNING 


Do not turn the crankshaft while touching the TDC opening with 
a finger or personabinjury could result. 


- Install Crankshaft Holder +3242- in bore thus securigg crank- 
shaft against turning. 


- Mark position of the shim -1-, the drive plate and the washer 
-2- to crankshaft. 


- Loosen drive plate securing bolts diagonally and remove. 
- Remove drive plate. 
Installing 


VEKI 
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— Place drive plate with shim -1- and washer -2- onto crankshaft. PNZ a 
(0> —— 0, 
— Insert at least 3 old securing bolts and tighten to 30 Nm. N X/ 


LEKI 


- Check dimension -a- an three points and calculate mean val- 
ue. 


Specified value: approximately 12.3 mm 
If specified value is not reached or is exceeded: 
- Remove drive plate again and use appropriate shim -1-. 


(i) Note 


Only one shim of the appropriate thickness may be used. 


If specified value is obtained: 
- Insert new securing bolts and tighten by hand. 
- Tighten bolt to 60 Nm + 90°. 


4.9 Oil Pump Drive Chain Sprocket 
Special tools and workshop equipment required. 

+ Press Tube - 30-100- 

+ Thrust Piece - 40-105- 

+ Two-arm puller, commercially available 

+ Protective gloves 

Removing 


- Remove the oil-pump drive chain. Refer to 
= “4.3 Oil Pump Chain and Chain Tensioner”, page 99 . 


- Using standard claw remover -2-, remove the drive chain 
sprocket while protecting crankshaft end with appropriate 
washer -1-. 


Installing 


Installation is performed in reverse order of removal, noting the 
following: 


- Heat drive sprocket approximately 15 minutes in warming 13.0058. 
oven at 220 °G, 


A WARNING 


Wear protective gloves! 
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- Place drive sprocket with long pliers on shaft end. 


+ Installation position: The lettering on the-drive chain sprocket 
must be legible. 


- Slide drive sprocket onto stop on crankshaft using Press Tube 
- 30-100- . 
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5 Special Tools 
Special tools and workshop equipment required 
@ Support - 22/1- 
+ Used Oil Collecting and Extracting Device - VAG1782- 
@ Torque Wrench 40-200Nm - VAG1332- 
@ Torque Wrench 5-50Nm - VAG1331- 
V.A.G 1331 


SSS 


woo-04a7 


+ Dial Gauge Holder - VW387- 


+ Dial Gauge 0-10mm - VAS6079- 
VAS 6079 
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+ Locking Pin - T10060A- 
T10060A 


+ Assembly Tool - T10122- 


T10122 n 


@% 


+ Crankshaft Holder -3242- 


W00-0293 


+ Bearing Driver - 3264- 
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@ Puller 12-14.5mm - 21/1- 


+ Press Tube - 30-100- 


+ Thrust Piece - 40-105- 
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Special tools and workshop 
equipment required 


+ Fitting Sleeve - 3202/1- 
+ Seal Remover - 3203- 
+ Seal Installer - 3265- 
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Engine - Cylinder H 


1 General Information 
=> “1.1 Cylinder Head”, page 53 


= “1.2 Valvetrain”, page 53 
= “1.3 Sealing Rings”, page 54 


1.1 Cylinder Head 


(a) Note 


+ The plastic protectors installed to protect the open valves must 
gnly be removed immediately before fitting the cylinder head. 


+- Complete coolant must be replaced when replacing cylinder 
head. 


$ /fa cylinder head is replaced, a cap must be driven in on the 
front part of the respective head. Refer to 
= "4.6 Driving Sealing Cap into Replacement Cylinder Head’, 
page 83. 


1.2 Valvetrain 


(a) Note 


#- Cylinder heads with cracks between the valve seats, or be- 
tween the valve seat and the spark plug threads, can continue 
to be used without reducing the service life, as long as the 
cracks have a width of max. 0.3 mm, or only the first 4 threads 
of the spark plug threads are cracked. 


+ After installing new valve lifters, do tart engine for about 
30 minutes {otherwise valves will sı pistons). Afterwards, 
turn over crankshaft two times. R 


+ /fa cylinder head is replaced, a cap mustbe driven in on the 
front part of the respective head. Refer to 
= “4.6 Driving Sealing Cap into Replacement Cylinder Head’, 
page 83. 


ad, Valvetrain 
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1.3 Sealing Rings 


+ In place of the sealing ring with ring spring, a PTFE sealing 
ring (Teflon) has been implemented as a running change. 


+ Distinguishing characteristics: The seal and _ring»spring only: 
have one sealing lip -arrow 1-, which is pressed through a ring 
spring. The PTFE-sealing ring possesses a threaded bolt-like 
sealing surface -arrow 2-, but nosring spring. 


+ Allocation. Refer to the Parts:Catalog. 


+ PTFE-sealing rings are directional according to the rotation of 
the shaft (see arrow indication on sealing ring). Wrong direc- 
tion of rotation will result in oil leaking. 


+ PTFE-sealing rings must be installed free of oil and grease! 
The shaft must also-be free of oil and grease! 


A150578 


+ When installing, the sealing surface of the PTFE-sealing ring 
must not be strained too much, therefore it may not be installed 
using the guide sleeve used for sealing rings with ring springs! 


+ Ifa PTFE sealing ring was installed, only this type of sealing 
ring may be used as a replacement part! 
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2 Description and Operation 
=> “2.1 Cylinder Head Overview", page 55 


=> “2.2 Valvetrain Overview", page 57 


2.1 Cylinder Head Overview 


1 - Rear Toothed Belt Guard 
2 - Bolt, 22 Nm 

3 - Lifting Eye 

4 - Cylinder Head 


Q After replacing, replace 
entire amount of cool- 
ant. 

Q Check for distortion. Re- 
fer to > page 56. 

Q Removal and installa- 
tion. Refer to 
= “4.2 Cylinder Head" 
page 69. 

ū Driving in sealing cap 
(core plug) into replace- 
ment cylinder head. Re- 
fer to 
= “4.6 Driving Sealing 

Cap into Replacement 

Cylinder Head”, 

page 83. 


5 - Oil Deflector 
6 - Cylinder Head Cover Gas- 
kets 


Q Replace if damaged or P 
leaking. so` 

O Notedñstallation posi- 
tion. 

Qs Seal contact surfaces of 
bearing cap/cylinder 
head. Refer to 

Valvetrain Over- 


Bol Ni5-0703 


8 - Gasket 
Q Replace if damaged. 
9 - Rubber Ring 
10 - Cover 
Q For cylinder head cover. & 
Q On older vehicles with bolted-on holder. 5 
11 - Nut, 10 Nm 2 
Q Observe sequence for tightening. Refer to > “4.5 Camshafts.and Camshaft Adjuster", page 77 . 
42 - Cylinder Head Cover 
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Q Observe installation instructions and sequence for loosening and tightening. Refer to 
= “4.2 Cylinder Head”, page 69 . 
14 - Cylinder Head Gasket 
Q Metal gasket. 
Q Replace 
Q After replacing replace entire amount of coolant. 
15 - Toothed Belt 
Mark direction of rotation before removing. 
Check for wear. 
Do not kink. 
Removing, installing and tensioning. Refer to 
> “4.1 Toothed Belt, Removing, Installing and Tensioning”, page 65 . 
16 - Ribbed Belt 
Q Mark direction of rotation before removing. 
Q Check for wear. 


oooo 


Q Do not kink. 
Q Removal and installation. Refer to = "4.2 Ribbed Belt", page 35 . 
17 - Nut, 10 Nm 


18 - Upper Left Toothed BeltGuard 
19 - Upper Right Toothed Belt Guard 
20 - Center Toothed Belt Guard 

21 - Bolt, 55 Nm 

22 - Securing Plate 


23 - Camshaft Sprocket 


a Notei oatien when installing toothed belt. Refer to 
> “451 Toothed Belt, Removing, Installing and Tensioning”, page 65 . 


Checking Cylinder Head for Distortion 


Special tools and workshop equipment required a 
+ Straight Edge 

+ Feeler Gauge 

Max. permissible distortion: 0.05 mm 
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2.2 Valvetrain Overview 


1 - Double Bearing Cap 

Q Sealing contact surfa- 
ces. Refer to 
=> page 61. 

Q Lightly coat the contact 
surface with sealant - ¿= 
AMV 174 004 01- . Pay 
close attention to.the in- 
stallation location and 
the installation se- 
quence. Refer to 
= “4.5 Camshafts and 
Camshaft Adjuster” 
page 77”. 


2 - Bolt, 10 Nm 
3 - Bearing Cap for Exhaust 
Camshaft : 


Q For the installation posi- 
tion and the installation 
sequence. Refer to 
= “4.5:Camshafts and 


Camshaft Adjuster”, 
page 77. 

Q lightly coat the contact 
surface on last, outer 
bearing cap with sealant 
- AMV 174 004 01- 

4 - Exhaust Camshaft 


Q Check radial clearance 
with Plastigage 


Wear limit: 0.1 mm 
Q Run-out: max. 0.035 
mm 


Q > Checki ial play. Re- 2 27 26 25 24 23 22 21 x 
enano te lla 


Q Removal and installation. Refer to > “4.5 Camshafts and Camshaft Adjuster”, page 77 . 
5 - Cap 

Q Replace 

Q To remove, remove bearing cap. 

Q With bearing cap installed, carefully drive in using Retractor - 3202- and Plastic Mallet . 


6 - Bearing Cap for Intake Camshaft 


Q Installation position and installation sequence. Refer to 
= “4.5 Camshafts and Camshaft Adjuster’, page 77 . 


7 - Intake Camshaft 
ū Check radial clearance with Plastigage. 


Wear limit: 0.1 mm 
ü Run-out: max. 0.035 mm 
ū Checking axial play. Refer to > page 60. 
Q Removal and installation. Refer to > “4.5 Camshafts and Camshaft Adjuster", page 77 . 
8 - Camshaft Adjuster 


Q Before removing, secure using Bracket for Chain Adjustment - 3366- . Refer to 
= “4.5 Camshafts and Camshaft Adjuster”, page 77 . 
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9 - Drive Chain 


Q Mark direction of rotation before removing (installation position). Refer to 
= “4.5 Camshafts and Camshaft Adjuster’, page 77 . 


10 - O-ring 
Q Replace 
11 - Camshaft Adjustment Valve 1 - N205- / Camshaft Adjustment Valve 2 - N208- 
12 - Bolt, 3 Nm 
13 - Rubber/Metal Seal 
Q Replacing. Refer to > “4.5 Camshafts and Camshaft Adjuster”, page 77 . 
14 - Gasket 
ū Replace 
15 - Valve Lifter 
Do not interchange. 
With hydraulic valve clearance compensation. 
Place on running surface when setting down. 
Lubricate contact surface. 
Before installing, check axial play of camshafts. Refer to > page 60 . 
Checking. Refer to = “3.2 Hydraulic Valve Lifter, Checking”, page 63 . 
16 - Valve Keepers 


oOooooo 


17 - Valve Spring Plate 
18 - Valve Spring 
Q Removal and installation. Refer to = "4.7 Valve Stem Seals", page 84 . 
19 - Valve Stem Seal 
Q Replacing. Refer to > “4.7 Valve Stem Seals", page 84 . 
20 - Valve Guide 
Q Checking. Refer to > “3.3 Valve Guides, Checking”, page 64 . 
21 - Cylinder Head 
Q Resurfacing sealing surfaces. Refer to + page 59 . 
ū Sealing contact surfaces. Refer to = page 61. 
Q Removal and installation. Refer to > “4.2 Cylinder Head”, page 69 . 


Q_ Driving in sealing cap (core plug) into replacement cylinder head. Refer to 
= “4.6 Driving Sealing Cap into Replacement Cylinder Head”, page 83 . 


Q Rework valve seats. Refer to = “4.3 Valve Seats, Reworking”, page 73 . 
22 - Valves 

Q Do not rework, only grinding is permitted. 

Q Valve dimensions. Refer to > Fig. “Valge Dimensions™ , page 60 . 

Q Exhaust valves with sodium filling: Observe note for disposal. Refer to > page 60 . 
23 - Seal 

ū Replacing. Refer to > “4.4 Camshaft Seals", page 75 . 
24 - Hood 

Q For Camshaft Position (CMP) Sensor. 

Q Observe installed location. 
25 - Washer 

Q Conical 
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26 - Bolt, 25 Nm 


27 - Camshaft Position (CMP) Sensor - G40- / Camshaft Position (CMP),Sensor 2 - G163- 


28 - Guide Sleeve 
Q Ensure seated tightly. 
ū Replace if damaged. 


Cylinder head - sealing surface, resurfacing 
Resurfacing measurement is made via the holes for cylinder head 
bolts. 


Dimension -a-: at least 139.2 mm 


Installation Position, Exhaust Camshaft Oil Line 


The oil lines are not installed on all engines. a 
in the oilline 


If the connections are installed incorrectly, the h 
will be exposed -arrows-. 


- To correct this, turn the oil line 180° and slide the connections 
over the holes. 


A Caution 


The camshaft bearings will not get lubricated if the oil lines are 
installed incorrectly. 


Installated Position, Exhaust Camshaft Oil Line 
The oil lines are not installed on all engines. 


If the connections are installed incorrectly, the holes in the oil line 
will be exposed -arrows-. 


-= To correct this, turn the oil line 180° and slide the connections 
over the holes. 


(eT eee 


| 
U X 
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Camshaft, Checking Axial Play 


Special tools and workshop equipment required 
+ Dial Gauge Holder - VW387- 
+ Dial Gauge 


Measure with valve lifters removed, chain removed and bearing 
caps 2 and 4 installed. 


Wear limit: 0.2 mm 
Valve Dimensions 


(a) Note 


Valves must not be reworked. Only grinding is permitted. 


Dimension Intake valve _Exhauist Valve 

Dia. a m 26.9 29.9 
Dia. b m 5.963 5.943 

c i 104.84 ... 105.34 103.64 ... 104.14 

a 4 45 45 


(ë) Note 


Worn sodium-filled exhaust valves must not be scrapped without 
first being properly treated. 


A WARNING 


To prevent eye damage“and skin abrasion, wear protective 
glasses and clothing! 


- Valves must be cut in center of shaft using a metal saw. While 
doing this, do not come into contact with water! 


- Of the prepared valves, throw no more than 10 at a time into 
a bucket filled with water and then step away swiftly! 


- A sudden chemical reaction occurs, during which'the sodium 
filling burns. 


- The treated parts may then be discarded through conventional 
disposal channels. 
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Seal Contact Surfaces of Bearing Cap/Cylinder Head 


A150373 


Special tools and workshop equipment required 
@ Sealant - AMV 174 004 01- 


- Using a small screwdriver, apply a thin coat of sealant - AMV 
174 004 01- on the edges of the sealing surfaces of the bearing 
cap/cylinder head -arrows- 


2. Description and Operation 61 


@ Passat 1997 > , Passat Variant 1997 > 
Engine Mechanical, Fuel Injection and Ignition - Edition 02.2013 


3 Diagnosis and Testing 


= “3.1 Compression Test”, page 62 


=> “3.2 Hydraulic Valve Lifter, Checking”, page 63: 
= “3.3 Valve Guides, Checking”, page 64 

3.1 Compression Test 

Special tools and workshop equipment required 
+ Spark Plug Removal Tool 3122B- 

@ Torque Wrench 5-50Nm - VAG1331- 

+ Compression Tester -VAG1763- 

+ Vehicle Diagnostic Tester 


Test Conditions 
+ Engine oil temperature must be at least 30 °C. 
* The battery voltage must be at least 11.5 V. 


* Switch off all electrical consumers, such as lights and the rear 
window defogger. 


. P yeniee is equipped with an A/C system, it must be switched 
off. 


Test Sequence 
-= Remove intake manifold cover. 


- Then disconnect spark plug connectors and remove spark 
plugs using Spark Plug Removal Tool - 3122B- . a 


- Disconnect 5-pin connector -1- from power output stage of ig- 
nition coil -2-. 
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— Remove fuse no. 28 for Fuel Pump (FP) or disconnect con- 
nectors from all fuel injectors. 


— Using a 2nd mechanic, have the accelerator pedal completely 
depressed. 


- Check compression pressure using the Compression Tester - 
VAG1763- . 


(a) Note 


How to use the tester is described in the operating instructions. 

- Activate starter until no further pressure increases are indica- 
ted by the tester. 

Compression Pressure: 

New engine: 9 to 14 bar pressure 

Wear limit: 7.5 bar pressure 

Permissible difference between all cylinders: 3 bar 


— Install the spark plugs using the Spark Plug Removal Tool - 
3122B- and tighten to 30 Nm. 


After test is completed: 
- Connect Vehicle Diagnostic Tester . 


- Perform vehicle system test. Refer to Vehicle Diagnostic Test- 
er “Guided Fault Finding”. 


- End vehicle system test, this will automatically erase DTC en- 
tries which occurred during the assémbly. 


- Generate readiness code in conjunction with a road test. 
Observe safety precautions that apply to road tests. 
— Perform test drive. 


- Then perform vehicle system test anew and repair any occur- 
ring malfunctions if necessary. 


3.2 Hydraulic Valve Lifter, Checking 
Special tools and workshop equipment required 

+ Feeler Gauge 

@ Wooden or Plastic Wedge 


(T) not 


+ Replace the complete valve lifter (it cannot be adjusted or 
serviced). 


+ Irregular valve noises are normal while starting the engine. 


Test Sequence 


- Start the engine and let it run until the radiator fan has switched 
on once. 


- Increase engine speed to approximately 2500 RPM for 2 mi- 
nutes. 


If the hydraulic valve lifters are still noisy, determine which lifter 
or lifters are defective as follows: 
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- Remove the cylinder head cover. 


— Turn crankshaft clockwise until camshaft lobe for valve lifter to 
be tested is pointing upward. 


- Using a feeler gauge, measure the play between the camshaft 
lobe and valve lifter. 


If the play is greater than 0.2 mm, replacesthe valve lifter. 


If minimal play of 0.1 mm or no play is meastired, continue the 
procedure as follows: 


— Lightly press the valve lifter downward with a wood or plastic 
wedge. 


If 0.20 mm thick feeler gauge can be inserted between cam- 
shaft and valve lifter, replace valve lifter. 


fee 


+ After installing new valve lifters, the engine may notbe started 
for approximately 30 minutes. The hydraulic equalization ele- 
ments must seat themselves (otherwise the valves willgrash 
into the pistons). 


+ = /firregular valve noise occurs repeatedly during short journeys 
and disappears after extended driving, the oil check valves 
must be replaced. Refer to 
= "4.5 Oil Check Valves", page 105. 


3.3 Valve Guides, Checking 
Special tools and workshop equipment required 
+ Dial Gauge Holder - VW387- 

+ Dial Gauge 

Test Sequence 

- Insert new valve into guide. 


The valve stem end must be flush with the guide. 

Due to the slight difference in stem dimensions, ensure that 
only an intake valve is used in the intake guide and an exhaust 
valve in the exhaust guide. 


- Determine tilt clearance. 
Wear limit: 0.8 mm 

If tilt clearance is exceeded: 

- Replace cylinder head. 
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4 Removal and Installation 
=> “4.1 Toothed Belt, Removing, Installing and Tensioning”, page 
5 


= “4.2 Cylinder Head”, page 69 
= “4.3 Valve Seats, Reworking”, page 73 


= “4.4 Camshaft Seals", page 75 
= “4.5 Camshafts and Camshaft Adjust@r’, page 77 


= “4.6 Driving Sealing Cap into Replacement Cylinder Head” 
page 83 


= “4.7 Valve Stem Seals”, page 84, 

4.1 Toothed Belt, Removing, Installing and 
Tensioning 

Special tools and workshop equipment required 

Retainer - 3036- 

Crankshaft Holder - 3242- 

Camshaft Locating Tool - 3391- 

Puller - T40001- 

Locking Pin - T40011- 

Torque Wrench 5-50 Nm - VAG1331- 

Torque Wrench 40-200 Nm - VAG1332- 

Removing 


A Caution 


When doing any repair work, especially in the engine compart- 
ment, pay attention to the following due to clearance issues: 


+ Route lines of all types (e.g. for fuel, hydraulic, Evapora- 
tive Emission (EVAP) canister system, coolant and refrig- 
erant, brake fluid, vacuum) and electrical wiring so that the 
original path is followed. 


$ Ensure sufficient clearance to all moving or hot compo- 
nents. 


+ +. ++ Oe Oe o 


— Bring the lock carrier into the service position. Refer to > Body 
Exterior; Rep. Gr. 50 ; Description and Operation . 


- Remove the ribbed belt and tensioner. Refer to 
= “4.2 Ribbed Belt", page 35 . 


BE 
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Vehicles With Secondary Air Injection System 


- Disconnect the hose -arrow- from the connecting pipe for the 
secondary air injection (AIR). 


Continuation For All Vehicles 


-= Remove the viscous fan clutch. Refer to 
= “4.4 Viscous Fan Clutch”, page 124 . 


— Remove the upper right and left toothed belt guards. 


- Then set the crankshaft to Top Dead Center (TDC) for cylinder 
number three. The marking on the toothed belt guard -A- must 
align with the notch on the belt pulley -B-. 


- Check the position of the camshaft gears. The large holes on 
the securing plates -arrows- must align on the inside. 


(i) Note 


/f large holes stand on the outer side of the toothed belt gears, 
the crankshaft must be turned one more rotation. 


- Remove the sealing plug from the left side of the cylinder 
block. The TDC hole for the crankshaft must be visible or felt 
behind hole for the sealing plug. 


- Install Crankshaft Holder - 3242- in the bore to prevent the 
crankshaft from turning. 


- Remove the center toothed belt guard. 
- Remove the vibration damper/belt pulley (eight bolts). 
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— Remove the bracket for the viscous fan clutch and the toothed 
belt guard belt pulley -arrows-. 


— Loosen the bolts for both of the camshaft gears, counterhold 
them using Retainer - 3036- . 


(a) Note 


The camshaft gear bolts remain loose but are not removed. 


A150005 


— Remove left and right camshaft gears from the cone using 
Puller - T40001- with claws -T40001/2- . 


- Turn the- toothed belt tensioning roller -1- in the 
-direction of the arrow- using a hex socket wrench. When ten- 
sioning:the lever -2- it pushes the toothed belt tensioning 
element -3- together so that the holes in the housing and valve 
liner af aeee the tensioning element using the Locking 
in - -. 


- If necessary, align the lifter using needle nose pliers or a thin 
wire before tensioning. 


(a) Note 


+ The toothed belt tensioner is oil-dampened (hydraulic). There- 
fore it can’only be compressed slowly. 


15-0460 


+ Use Locking Pin - T40011- to secure the tensioning element. 


- Mark the directioryof rotation of the toothed belt. 
- Remove the toothed belt. 


Installing 
* Secure crankshaft using Crankshaft Holder - 3242- . 


* Tightening specifications. Refer to 
=> “1.2 Toothed Belt Drive Overview", page 19 . 


- Tighten the camshaft gear bolts by hand. 


(a) Note 


The camshaft gears must just be able to be twisted on the cone 
for the camshatts. 
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— Route the toothed belt as shown. For a used toothed belt, the 
running direction must be observed while doing this. 


A13-0038 


- Now place the Camshaft Locating Tool - 3391- into the secur- 
ing plates of both camshafts. 


Tensioning the Toothed Belt 


- Turn the tensioning roller -1- using a hex socket wrench to the 
right far enough until Locking Pin - T40011- can be pulled out 
of tensioning element -3-. 


Pretension the toothed belt as follows before starting the engine 
for the first time: 


- Place the torque.wrench on the inner hex socket on the ten- 
sioning roller. 


- Turn the tensioning roller to 15 Nm in the tensioning direction g a 740011— 
(counter-clockwise). This pretensions the toothed belt. Vo Bon > 
- Aer toothed belt is tensioned, tighten camshaft gears to 55 4 ] z 


- Install the fan bracket for the viscous fan clutch and toothed 
belt-guard belt pulley. Refer to 
= “4.3 Ribbed Belt Drive Overview”, page 21. 


- intall the vibration damper with the belt pulley with eight bolts 
(torque specification = 25 Nm). 


(a) Note 


Locating points on the vibration damper/belt pulley -arrows- must 
be aligned with the locating tabs on the toothed belt gear. 


- Remove,the Crankshaft Holder - 3242- . 


The remaining.assembly is in the reverse order of removing. 


a 
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4.2 Cylinder Head 
= “4.2.1 Cylinder Head, Removing”, page 69 


=> “4.2.2 Cylinder Head, Installing”, page 71 
4.2.1 Cylinder Head, Removing 
Special tools and workshop equipment required 
+ Spring Type Clip Pliers - VAS5024- 

@ Torque Wrench 5-50Nm - VAG1331- 

@ Torque Wrench 40-200Nm - VAG1332- 
Requirement 


* The engine must be no more than warm totouch. 


A Caution 


When doing any repair work,-especially in the engine compart- 
ment, pay attention to the following due to clearance issues. 


+ Route lines of all types (e.g. for fuel, hydraulic, EVAP can- 
ister system, coolant and refrigerant, brake fluid, vacuum) 
and electrical wiring so that the original path is followed. 


$ Ensure sufficient:clearance to all moving or hot compo- 
nents. 


- All cable ties which are opened or cut open when removing 
engine, must be replaced in the same position when installing 
engine. 


— Check if a coded radio is installed. Obtain the anti-theft code 
if necessary. 


- Turn off the ignition and all electrical consumers. 


- Disconnect battery ground (GND). Refer to > Electrical Equip- 
ment; Rep. Gr. 27 ; Removal and Installation . 


— Remove intake manifold cover. 


- Remove noise insulation. Referto > Body Exterior; Rep. Gre 
50 ; Description and Operation . a 


— Drain coolant. Refer to 
= “1.2 Cooling System, Draining and Filling”"‘ Page 109 . 


- Remove holding plate for intake manifold change-over valve 
and secondary air injection valve (if equipped) as follows: 


Disconnect the connectors on the intake manifold change- 
over valve and the secondary air injection solenoid valve, if 
equipped. 


Disconnect the hoses -1 through 4-. 
Remove bolts and nuts -arrows- (10 Nm). 
— Remove intake air scoop with connection hose. 


= Remove coolant reservoir. 


15-0700 


Vehicles with Accelerator Pedal Cable 


- Remove vacuum diaphragm for Cruise Control System -CCS- 
(only vehicles with CCS). 
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Continuation for All Vehicles 


ere © 


Disengage the accelerator pedal cable at the cable pulley of 
throttle valve control module and at the cable mounting brack- 
et -arrows-. Do not remove the positioning clip on the cable 
mounting bracket. 


Remove or disconnect the following components: 


Connection pipe between secondary air injection (AIR) pump 
motor and combination valves from combination valves (only 
vehicles with secondary air injection). 


Wire from the evaporative emission canister purge regulator 
valve. 


Wire for the crankcase ventilation to the cylinder head covers. 
Connector from the throttle valve control module. 
Connector from ignition coil power output stages. 


Connector from camshaft adjustment valves and Camshaft 
Position (CMP) sensors. 


Connector from coolant temperature sensor? 
Vacuum hose from fuel pressure regulator. 
Then remove fuel rail as follows: 
Disconnect connector from fuel injectors. 


Remove fuel rail from intake manifold and pull out together 
with fuel injectors. 


Set aside fuel rail (fuel hoses remain connected). 
Unbolt bracket with ignition;coils. 


Remove the intake manifold with throttle valve control module 
and disconnect coolant and vacuum lines. 


Remove left combination valve. 
Remove rear coolant line. 
Remove the front exhaust pipes from the exhaust manifolds. 


Perform work steps to remove, toothed belt except the follow- 
ing. Refer to 

=> "4.1 Toothed Belt, RemovingInstalling and Tensioning”, 
page 65. 


Remove vibration damper/belt pulley? 
Remove the toothed belt guard pulley. A 
Remove bracket for viscous fan clutch. 


For Cylinder Head Bank 1 (Right): 


Remove air filter. 
Pull out oil dipstick and remove guide tube for oil dipstick. 


Remove the pressure line on the power steering gear from the 
cylinder head cover and the rear coolant pipe. 


For Cylinder Head Bank 2 (Left): 
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— Remove rear toothed belt guard from cylinder head. 
— Remove coolant pipe from front cylinder head. 
Continuation for Both Cylinder Heads: 

— Remove cylinder head cover. 


— Loosen and remove cylinder head bolts in specified sequence. 


(a) Note 


Use Polydrive Bit and Drive Socket - T10070- for Polydrive cylin- 
der head bolts. 


- Carefully lift cylinder head off. 


15-0168 


4.2.2 Cylinder Head, Installing 
Special tools and workshop equipment required 

+ Spring Type Clip Pliers - VAS5024- 

@ Torque Wrench 5-50Nm - VAG1331- 

@ Torque Wrench 40-200Nm - VAG1332- 

+ Crankshaft Holder - 3242- 

+ Vehicle Diagnostic Tester 

Requirement 

* The engine must be no more than warm to touch. 
Conditions 


* Crankshaft stands at TDC Cyl. 3 and is secured with Crank- 
shaft Holder - 3242- . 


(a) Note 


+ There must be no oil or coolant in the blind holes for the cyl- 
inder head bolts in the cylinder block. 


+ Only remove the new cylinder head gasket from its packing 
immediately before installing. 


+ Handle the new gasket with extreme care. Damaging will lead 
to leaks. 

- Stuff clean cloths into cylinder so that no dirt or abrasive pow- 
der can get between cylinder wall and piston. 

&, Do not allow dirt or abrasive powder to get into coolant either: 


- Carefully clean cylinder head and cylinder block sealing sur- 
faces. Avoid introducing scratches.or scoring (do not use 
sandpaper with grit below 100). F 
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- Clean pocket holes for cylinder head bolts from oil or coolant 
(blow out carefully using pressurized air). 


- Carefully remove metal particles, emery remains and cloths. 


- Install new cylinder head gasket. The text (part number) must 
be visible. 


- Before installing cylinder head, position camshafts to TDC Cyl. 
3 marking. Arrows on bearing caps must align with cut-outs on 
camshafts. 


= Set cylinder head in place. While doing this, note centering 
pins on cylinder block. 


- Insert new cylinder head bolts and tighten by hand. 
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— Tighten cylinder head in tightening sequence as follows: 
Tighten all the bolts to 60 Nm. 
Tighten all bolts (1/4 turn) (90°) further using a rigid wrench. 
Afterwards, tighten all bolts again 1/4 turn (90°) further 


The rest of the assembly is basically a reverse of the disassem- 
bling sequence. 


- Fasten exhaust pipe and exhaust manifold. Refer to 
> “2.1 Exhaust Manifold, Front Exhaust Pipe with Catalytic 
Converter and Attachments Overview", page 204 


— Install rear coolant pipe? Refer to 
= “2.2 Cooling Systen® Components Overview, Engine Side”, 
page 115. 


- Bolt connection pipe to combination valves. Refer to 
2 "2.5 Connecting Pipe and Combi-Valves Overview", 
page 210. 
— Install intake manifold. Refer to 
=> “2.3 Intake Manifold and Components of Variable Intake 


Manifold Overview, page 186 . 


- Install fuel rail withfuel injectors. Refer to 
= “2.2 Fuel Rail with Fuel Injectors Overview", page 185 . 


— Install toothed belt and tension it. Refer to 
= “4.1 Toothed Belt, Removing, Installing and Tensioning", 
page 65. 


— Fill with coolant. Refer to: 
=> “1.2 Cooling System, Draining and Filling”, page 109 . 


Vehicles with Accelerator Pedal Cable 


- Adjust the accelerator pedal cable:,Refer to 
= “2.5 Accelerator Mechanism Overview, Engine Code AHA! 
page 144. 


- Install vacuum diaphragm for Cruise Control System -CCS- 
(only vehicles with CCS). Refer to > Electrical Equipment; 
Rep. Gr. 27 ; Removal and Installation . 


Continuation for All Vehicles 
When finished: 
- Connect Vehicle Diagnostic Tester . 


- Perform vehicle system test. Refer to Vehicle Diagnostic Test- 
er “Guided Fault Finding”. 


- End vehicle system test, this will automatically erase DTC en- 
tries which occurred during the assembly. 


- Generate readiness code in conjunction with a road test. 

Observe safety precautions that apply to road tests. 

- Perform test drive. 

- Then perform vehicle system test anew and repair any occur- 
ring malfunctions if necessary. 

4.3 Valve Seats, Reworking 

Special tools and workshop equipment required 

+ Depth Gauge 

+ Valve Seat Refacing Tool 
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(a) Note 


+ When repairing engines with leaking valves, it is not sufficient 
to rework or replace valve seats and valves. It is also neces- 
sary to check the valve guides for wear. This is particularly 
important on high mileage engines. Refer to 
= "3.3 Valve Guides, Checking’, page 64 . 


+ Only reface valve seats enough until a perfect contact pattern 
is obtained. The maximumpermissible reworking dimension 
must be calculated before work is carried out. If the reworking 
dimension is exceeded, the‘function of the hydraulic lifters can 
no longer be guaranteed and therefore the cylinder head 
should be replaced. 


-= Remove camshafts. Refer to 
=> “4.5 Camshafts and Camshaft Adjuster”, page 77 . 


-= Remove the cylinder head. Referto 
= “4.2 Cylinder Head”, page 69 . 


- Remove the valves. Refer to 
= “4.7 Valve Stem Seals”, page 84 . a 


Maximum permitted refacing dimension is calculated as follows: 
— Insert valve and press firmly against seat. 


(i) Note 


/f the valve is to be replaced as part of a repair, use a new valve 
for the calculation. 


- Measure gap -a- vertically between tip of valve stem end and 
upper edge of cylinder head -1-. 


- Calculate maximum permissible reworking dimension from 
measured distance -a- and minimum dimension for each 
valve. 


Minimum Dimensions: 


for outer intake valves: 31.0 mm 
for center intake valve: 32.3 mm 
for exhaust valve: 31.9 mm 


Measured distance -a- minus minimum dimension = max. per- 
missible refaced dimension. 


Example: 

Measured distance -a- 31.4 mm 
- Minimum valve dimension 31.0 mm 
= max. perm. rework dimension® 0.4mm 


3) Maximum allowable refacing dimension is represented in illustrations for re- 
facing valve seats as dimension "b". 
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Reworking Intake Valve Seat 


a= Dia. 26.2 mm 

b = Max. permissible reworking dimension‘) 
c= 1.5 to 1.8mm 

Z = Cylinder head lower edge 

a= 45° valve seat angle 

B = 30° upper correction angle 

y = 60° lower correction angle 


4) How to calculate maximum permissible refacing dimension > page 74 . 


Reworking Exhaust Valve Seat 


a= Dia. 29.0 mm 

b = Max. permissible reworking dimension”) 
c = approximately 1.8 mm 

Z = Cylinder head lower edge 

a= 45° valve seat angle 

B = 30° upper correction angle 


y = 60° lower correction angle if 
5) How to calculate maximum permissible refacing dimension =» page 74 . —EEoo 


4.4 Camshaft Seals 


= “4.4.1 Oil Seal at Camshaft Gear", page 75 

=> “4.4.2 Seal at Camshaft Position Sensor”, page 76 
4.4.1 Oil Seal at Camshaft Gear 
Special tools and workshop equipment required 

+ Seal Extractor - 3240- 

Seal Installer - 3241- 

@ Torque Wrench 5-50Nm - VAG1334- 

+ Torque Wrench 40-200Nm - VAG1332- 
Removing 


- Perform work steps to remove toothed belt except the follow- 
ing. Refer to 
= “4.1 Toothed Belt, Removing, Installing and Tensioning”, 
page 65. 


Remove vibration damper/belt pulley. 


Remove the toothed belt guard pulley. 
Remove bracket for viscous fan clutch. 
— Then remove camshaft gear. 


- Remove the inner portion of Seal‘Extractor - 3240- two rota- 
tions (approximately 3 mm) from outer portion and secure with 
knurled-head screw. 
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- Grease threaded head of Seal Extractor - 3240- , position and 
forcefully screw as far as possible into oil seal. 


- Loosen knurled bolt and turn inner part against camshaft until 
seal is removed. 


Installing 

- Observe notes. Refer to => “13 Sealitig’Rings'; page 54 . 
Sealing Ring with Ring:Spring 

— Lightly lubricate the sealing lip of the seal. 

PTFE-Sealing Ring: 


- Beforetinstalling, remove oil remains from camshaft journal 
with a clean cloth. 


(i) Note 


Install sealing ring for ‘right shaft rotation direction” in cylinder 
bank 1 and 2. 

- ‘Carefully set dry sealing ring onto camshaft pin. 
Continuation for Both Types of Seals: 

- Press in the sealing ring with the -3241/1- and the Hexigon 


pet 0x 1, 180mm - 3241/6- until it is flush with the cylinder 
ead. 


The rest of the assembly is basically a reverse of the disassem- 
bling sequence. 


N 
\ | 3241/1 
3241/6 


4.4.2 Seal at Camshaft Position Sensor 
Special tools and workshop equipment required 

+ Seal Puller - 2085- 

+ Torque Wrench 5-50Nm - VAG1331- 

+ Torque Wrench 40-200Nm - VAG1332- 

@ Assembly Tool - T10071- 

Removing 

- Remove the Hall sender housing. 


- Now, unscrew sensor wheel for Camshaft Position (CMP) 
sensor. While doing this, carefully pry sensor wheel off cam- 
shaft. 


A15-0075 


N15:0169 
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— To guide seal puller, thread Adapter - 2085/1- in camshaft by 
hand until stop. 


— Remove the inner portion of Seal Puller - 2085- two rotations 
(approximately 3 mm) from outer portion and secure with 
knurled-head screw. 


A15-0070 


- Grease threaded head of Seal Puller - 2085- , position and 
forcefully screw as far as possible into oil seal. 


— Loosen knurled bolt and turn inner part against camshaft until 
s@al is removed. 


Installing 

- Observe notes = page 54 . 

Sealing Ring with Ring Spring 

— Place the Sleeve - T10071/5- on the end of the camshaft. 
- Lightly lubricate the sealing lip of the seal. N 15-0077 
— Push the seal over the Sleeve - T10071/5- . 
PTFE-Sealing Ring: 


- Before installing, remove oil remains from camshaft journal 
with a clean cloth. 


— Place the oil-free Sleeve - T10071/5- on re of the cam- 


shaft. 


(i) Note 


+ Install seal with “right shaft rotation direction” into cylinder 
bank 1 (right). 


+ Install seal with ‘left shaft rotation direction” into cylinder bank 
2 (left). 

- Push the dry seal over the Sleeve - T10071/5- . 

Continuation for Both Types of Seals: 

- Press sealing ring flush into cylinder head using Supplement 
- T10071/3- and a M8 x 60 bolt. 


- Insert notched shutter wheel for Camshaft Position (CMP) 
sensor into intake camshaft. 


— Install the washer (with cone facing outward) and tighten the 
bolt to 25 Nm. 


- Install Camshaft Position (CMP) Sensor and tighten to 10 Nm. 


The rest of the assembly is basically a reverse of the disassem- 
bling sequence. 


15-0379 


45 Camshafts and Camshaft Adjuster 


Special tools and workshop equipment required 
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Bracket for Chain Adjustment - 3366- 
Crankshaft Holder - 3242- 

Torque Wrench 5-50Nm - VAG1331- 
Torque Wrench 40-200Nm - VAG1332- 
Sealant - AMV 174 004 01- 

Sealant - D 454 300 A2- 


Removing 


rere eo @ 


— Perform work steps to remove toothed belt except for the fol- 
lowing. Refer to 
= “4.1 Toothed Belt, Removing, Installing and Tensioning”, 
page 65 . 


Remove vibration damper/belt pulley. 
Remove the toothed belt guard pulley. 


Remove bracket for viscous fan clutch. 


- Remove camshaft gears that have been loosened to remove 
the toothed belt. 


- Remove rear toothed belt guard. 
- Remove the cylinder head cover. 
- Remove the Hall sender housing. 


- Now, unscrew sensor wheel for Camshaft Position (CMP) 
sono: While doing this, carefully pry sensor wheel off cam- 
shaft. 


- Carefully pry out the oil lines for lubricating the camshaft bear- 
ings, if equipped. 


(a) Note 


Be careful not to break the tabs. 

= Unscrew Crankshaft Holder - 3242- and turn crankshaft 45° 
counter-clockwise so that no pistons are positioned at TDC. 

- Verify camshaft TDC position again: 


* The two camshaft markings must align with both arrows on 
bearing caps. 


CEHE 
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When Reusing the Old Drive Chain: 


— Clean the drive chain and camshaft chain sprockets across 
from both arrows on the bearing caps and mark installed po- 
sition with a color marking. 


* The distance between both arrows or color markings consists 
of 16 rollers on the drive chain. 


+ The notch on exhaust camshaft is slightly offset inward toward 
drive chain roller -1-. 


(a) Note AN 


+ Do not mark chain using a centet punch or something similar. 


+ Carefully guide the color marking through because it will be 
needed later. 


Continued: 
- Secure camshaft adjuster using Bracket for Chain Adjustment 


(i) Note 


/f the chain tensioner retainer is fastened too tightly, the camshaft 
adjuster can be damaged. 


- Independent of the existing markings on the bearifig caps, 
mark the sequence and installation position on all bearing 
caps as illustrated. 


- Remove bolts of camshaft adjuster -arrow-. 
- Remove the bearing cap bolts -0-. 


- Remove bearing caps -1-, -3-, and -5- and lay on a clean sur- 
face in correct order. 


- Alternating in a diagonal sequence, loosen bearing caps -2- 
and -4- for the intake and exhaust camshafts and remove. 


— Remove both camshafts and the camshaft adjuster. cies 
Installing 

Conditions 

* The pistons must not be positioned at TDC. 

Procedure 

— Replace the half-round sealing plugs. 
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— Replace rubber/metal seal on the camshaft adjuster and coat 
the hatched surface lightly with sealant - D 454 300 A2- . 


— Place the drive chain onto the camshaft chain sprockets as 
follows: 


When Using the Old Drive Chain: 
* Align the color markings -arrowss. 


When Using a New Drive Chain: 


A Caution 


+ The number of rollers given only serves an aid when po- 
sitioning the chain on the camshaft. 


$ When positioning the camshafts (with chain) in the cylin- 
der head, make sure the arrows on the bearing caps and 
the notches on the camshafts align. Refer to 
= page 81. If the markings do not align, then remove 
the camshaft once again and turn the drive chain. 


Right Cylinder Head (Bank 1) : 


* Distance between notches -A - and -B- at camshafts must be 
distance of 16 rollers at drive chain. Illustration shows wheré 
first and sixteenth drive chain rollers must be installed on chain 
gears. 


* The chain rollers -1- and -16- are above the notches -A- and 


A15-10045 
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Left Cylinder Head (Bank 2) : 


* Distance between notches -A - and -B- at camshafts must be 
distance of 16 rollers at drive chain. Illustration shows where 
first and sixteenth drive chain rollers must be installed on chain 
gears. 


+ The chain rollers -1- and -16- are across from notches -A- and 
-B-, and are respectively a 1/2 tooth width offset toward the 
outside. 


Continuation for All Chains: 


- Slide camshaft adjuster between drive chain (2nd technician 
needed). 


- Install camshafts with drive chain and camshaft adjuster in 
cylinder head. 


— Oil journal surfaces of camshafts. 

+ Alignment bushings for bearing caps and camshaft adjuster 
must be installed in cylinder head. 

- Tighten the camshaft adjuster -arrow-. Pay close attention to 
the alignment bushings. 

- Install the bearing caps -2- and -4- according to the marking. 


— Tighten the bearing caps -2- and -4- on the intake and exhaust 
camshafts alternating in a diagonal sequence. 


- Install both bearing caps -1- on the chain sprockets for the 
intake and exhaust camshafts. 


- Remove the Bracket for Chain Adjustment - 3366- . 


- Check whether the camshafts are correctly adjusted: 


* The two camshaft markings must align with both arrows on 
bearing caps -arrows-. If the markings do not align, then re- 
move the camshaft once again and turn the drive chain one 
tooth. 
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- Coat hatched surface of bearing cap -0~and of bearing cap 
-5- lightly with sealant - AMV 174 00401- . 


-= Install bearing caps -0-, -3- and -5- and tighten to 10 Nm. Pay 
close attention to the alignment bushings. 


- Replace the oil lines for lubricating the camshaft bearings, if 
equipped. Refer to > “2.2 Valvetrain Overview", page 57 . 


- Using a small screwdriver, apply a thin coat of sealant - AMV 
174 004 01- on the edges of the sealing surfaces of the bearing 
cap/cylinder head -arrows-. 


- Install the cylinder head cover. 
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— Tighten the inside nuts -1- on the cylinder head cover to 10 
Nm. 


— Then tighten outer nuts -2- diagonally in stages. 
Tightening specification 10 Nm 


The rest of the assembly is basically a reverse of the disassem- 
bling sequence. 


— Replace the seal on the intake and exhaust camshafts. Refer 
to = “4.4 Camshaft Seals”, page 75 . 


— Turn crankshaft 45° clockwise to set cyl 3 to TDC again and 
secure it with Crankshaft Holder - 3242- . 


— Install and tension toothed belt. Refer to 
= “4.1 Toothed Belt, Removing, Installing and Tensioning”, 
page 65. 


(a) Note 


+ After installing new valve lifters, the engine may not be started 
for approximately 30 minutes. The hydraulic equalization ele- 
ments must seat themselves (otherwise the valves will crash 
into the pistons). 


+ After working on the valvetrain, carefully rotate engine by hand 
at least 2 full revolutions to ensure that valves do not strike the 
pistons when starting. 


Tightening Specifications 


Component Nm 
Bearing cap to cylinder head 10 
Camshaft adjuster to cylinder head 10 
Camshaft position sensor trim to camshaft 25 
camshatt position sensor housing tö cylinder 10 
ea 

Rear toothêd belt guard to cylinder head or cyl- 401 
inder block 

* Install the bolts with locking fluid. For the correct locking 

fluid. Refer to the Parts Catalog. 


4.6 Driving Sealing Cap into Replacement 
Cylinder Head 

Special tools and workshop equipment required 

+ Needle Bearing Drift - VwW295- 

+ Sealant - AMV 188 001 02- 


The left and right cylinder heads are available as a replacement 
part. For this, however, it must be installed with a sealing cap on 
the corresponding front side. 


Procedure 
- Coat the edge of the sealing cap with sealant - AMV 188 001 


a 
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- Drive in sealing cap using Needle Bearing Drift - VW295- far 


enough until outer lip of cap seals with chamfer end of cylinder 
head. 


A15-0074 


4.7 Valve Stem Seals 

Special tools and workshop equipment required 

@ Spark Plug Removal Tool - 3122B- 

+ Valve Spring Compressor - 3362- and Thrust Piece - 3362/1- 
+ Valve Seal Removal Tool - 3364- 

+ Valve Stem Seal Driver - 3365- 

+ Pressure Hose - VW653/3- 

@ Torque Wrench 5-50Nm - VAG1331- 

+ Torque Wrench 40-200Nm - VAG1332- 


(a) Note 


The following procedure is performed with the cylinder head in- 
stalled. 
Removing 


- Remove camshafts. Refer-to 
= “4.5 Camshafts and. Gamshaft Adjuster”, page 77 . 


- Remove the valve.lifters and place on running surface when 
setting down. Be;careful not to switch valve lifters. 


- Remove spark plugs using Spark Plug Removal Tool - 
3122B-. 


- Move piston for respective cylinder to “Bottom Dead Center 
(BDC) position”. 


- Now, screw Pressure Hose - VW653/3- into spark plug thread. 


- Place the Thrust Piece - 3362/1- into the Valve Spring Com- 
pressor = 3362- . 


- Using retaining bolts bolted in tool, secure Valve Spring Com- 
pressor = 3362- to cylinder head. 


- Bring Valve Spring Tool for pressing together valve springs 
into the following position: 


Outer intake valves: Lower position 
Center intake valve: Upper position 
Exhaust valves: Lower position 


- Connect the compressed air hose to a pressure of at least 6 
bar and then remove the valve springs. 
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— Remove valve stem seals using Valve Seal Removal Tool - 
3364- . 


Installing 


- Attach'the plastic sleeves provided -A- to the respective valve 
stem. This will help avoid damage to new valve stem ‘oil seal 


= Insert new valve stem oil seal -B- into Valve Stem Seal Driver 
36: 


- Grease lip of valve stem oil seal -B- and carefully slide onto 
valve guide. 


- Install the spark plugs using the Spark Plug Removal Tool - 
3122B- and tighten to 30 Nm. 


The rest of the assembly is basically a reverse of the disassem- 
bling sequence. 
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5 Special Tools 

Special tools and workshop equipment required 

Vehicle Diagnostic Tester 

Spark Plug Removal Tool - 3122B- 

Compression Tester - VAG1763- 

Valve Spring Compressor - 3362- and Thrust Piece - 3362/1- 
Valve Seal Removal Tool - 3364- 

Valve Stem Seal Driver - 3365- 

Pressure Hose - VW653/3- 

Dial Gauge Holder - VW387- 


++. A o oo 


+ Spring Type Clip Pliers - VAS5024- 
VAS 5024 A 


+ Bracket for Chain Adjustment 3366- 
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@ Needle Bearing Drift - VW295- 


W00-0125 


+ Retainer - 3036- 

@ Camshaft Holder - 3242- 

@ Camshaft Locating Tool - 
3391- 


@ Puller - T40001- 
@ Locking Pin - T40011- 


+ Torque Wrench 5-50 Nm - 
VAG1331- 


740011 V.AG 1331 


—— | 


W15-0218 
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Seal Remover - 2085- 
Seal Extractor - 3240- 
Seal Installer - 3241- 


Torque Wrench 5-50 Nm - 
VAG1331- T 


ao 
+ Torque Wrench 40:200 Nm 
- VAG1332- „5 


Assembly Főol - T10071- 


V.A.G 1332 T1071 B 
fra O 
$ “4 
s ‘ 
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17- Engine - Lubrication 


1 General Information 
> “1.1 Lubrication System”, page 89 
> “1.2 Engine Oil”, page 89 


1.1 Lubrication System 


(a) Note 


+ The oil level must not be above the max. mark - danger of 
damage to catalytic converter! Markings. Refer to 
= “1.2 Engine Oil”, page 89 . 


+ /flarge quantities of metal particles or abraded material are 
detected during engine repairs, it may be an indication for a 
damaged crankshaft or rod bearings. To prevent further dam- 
age, perform the-following steps after the repair: 


- Carefully cleanoil passages. 

- Replace oil injection jets. 

- Replace oil cooler. 

-= Replace oil filter. 

1.2 Engine Oil 

Oil Capacity with Oil Filter 

5.7 to 6.0 liters (depending on the engine) 
If necessary, top off to,max.-marking. 
Engine Oil Specifications: 


Use “LongLife engine oils”, which conform to Volkswagen Sti 
ard -503 00- . i 


nd- 


-JS 


BE 
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B Note 


+ The engine is filled at the factory with engine oil complying to 
VWstandard -503 00- . 


+ Engine oils complying to VWstandards -500 00- , -501 01- and 
-502 00- may continue to be used. These oils must be changed 
every 12 months or every 15,000 km (9321 miles). 


+ Forchanging, engine oil ‘ILSAC GF3 with viscosityrating. SAE. 
5W-40” can be used. Service interval.display must be pro- 
grammed accordingly. 


For topping off, engine oil “ILSAC GF3 with viscosity rating 
SAE 5W-30” can be used. 

Oil Dipstick Markings 

1 - Max. mark 

2 - Min. mark 


si Area above hatched field up to Max. mark: Do not add engine 
oil. 
oe Oil level within;hatched field: Can be replenished with engine 
oil. 


c - Area from Min mark up to hatched field: fill with maximum 0.5 
liters of engine oil: 


BO 
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2 Description and Operation 


= “2.1 Chain-Driven ait Pump Overview”, page 91 
2.1 Chain-Driven Oil Pump Overview 


1 - Vibration Damper/Belt Pul- 
ley s 
Q Observe installed loca- 
tion. a 
O Ribbed beltremoval 


and installation. Refer to 
= “4.2 Ribbed Belt”, 


eli 
page 35. 
Q Removal and installa- 
tion. Refer to 


= "4.1 Toothed Bélt, Re- 
moving, Installing and 
Tensioning”, page 69, 
2 - Oil Pump " 
ū Driven by the crank- 
shaft, using chain drive. 


Only replaced as com- 
plete unit. 


Qa 
Q Attachments. Refer to 
Qa 


=> page 92. 


Removal and installa- 
tion. Refer to 

= "4.2 Checking Chain 
Tensioner for Oil Pump 
and Oil Pump, Remov- 
ing and Installing”, page 


ū Chain and tensioner, re- 
moval and installation. 
Refer to 


= “4.3 Oil Pump Chain 
and Chain Tensioner” 


page 99. 
3 - Oil Cooler 


Q Ensure sufficient clear- N17-0099 
ance to surrounding 
components. 


Q Coat contact surfaces to flange outside of sealing ring with sealant - AMV 188 001 02- . 

ū See note. Refer to > “1.1 Lubrication System", page 89 . 
4 - Nut, 30 Nm 
5 - Oil Filter Element 

Q Observe change intervals. 

Q Remove with tension strap. 

Q Fasten by hand. 

Q Observe installation instructions for oil filter. 

Q See note. Refer to > “1.1 Lubrication System”, page 89 . 
6 - Seal 

Q Replace. 

Q Oil before assembling. 

Q Snaps into the tabs of the oil cooler. 


2. Description and Operation 91 


Passat 1997 > , Passat Variant 1997 > 
Engine Mechanical, Fuel Injection and Ignition - Edition 02.2013 


7 - O-ring 
8 - Oil Supply Pipe 
Q From oil filter to engine oil circulation system. 
9 - Oil Supply Pipe 
Q From oil pump to oil filter. 
10 - Bracket for Oil Supply Pipes 
11 - Bolt, 10 Nm 
12 - Oil Drain Plug, 30 Nm 
Q Replace, if with permanent sealing ring. 
13 - Seal 
Q Replace sealing ring, when installed as replacement part. 
14 - Oil Pan Lower Section 
Q Removal and installation. Refer,to!2""4.1 Oil Pan Lower Section’/page 95 . 
15 - Gasket 
Q Replace, if installed. 
16 - Bolt, 22 Nm 
17 - Oil Pan (Upper Section) 
Q Removal and installation. Refer to > “4.4 Oil Pan, Upper Section”, page 100. 
18 - Guide Tube 
Q For oil dipstick. 
Q O-ring, replace. 


Oil Pump Attachments 

1 - Oil pump, cannot be disassembled 
2 - Pressure regulator valve, 40 Nm 

3 - Bolt, 20 Nm 

4 - Bolt, 25 Nm 

5 - Chain sprocket, check for wear 


Oil Level Thermal Sensor - G266- 
Only on vehicles with LongLife Service. 
1 - Oil Level Thermal Sensor - G266- 
2 - Bolt, 10 Nm 

3 - Seal, replace and lubricate to install 
4 - 3-pin connector 


A7009) 


N17:0126 
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3 Diagnosis and Testing 

= “3.1 Oil PressureSand Oil Pressure Switch, Checking”, 

page 93 

3.1 Oil-Pressure and Oil Pressure Switch, 
Checking 


Special tools and workshop equipment required 
+ Oil Pressure Gauge - VAG1342- 
+ Voltage Tester - VAG1527/B- 


+ Connector Test Set - VAG1594/A- or Connector Test Set - 
VAG1594/C- 


Test Conditions 


* Engine oil level OK, Checking. Refer to 
= “1.2 Engine Oil”, je 89. 


+ Engine oil temperature’at least 80 °C (radiator fan must start 
up once). p 


Dm a 


For the functional check and servicing of the optical and acoustic 
oil pressure warning. Refer to » Wiring diagrams, Troubleshoot- 
ing & Component locations. 


Oil Pressure Switch, Checking 


- Disconnect electrical harness connector from oil pressure 
switch -arrow-. 


A170258 
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-= Remove Oil Pressure Switch - F1- and screw it into Oil Pres- 
sure Gauge - VAG1342- . L 


- Thread Oil Pressure Gauge - VAG1342- into oil pan in place 
of oil pressure switch. 


V.A.G 1342 


- Connect brown wire of tester to Ground (GND) (-). 


-= Connect Voltage Tester - VAG1527/B- using adapter cables 
from Connector Test Set - VAG1594/C- to battery B+ and oil 
pressure switch. 


LED must not light up. 
If the LED lights up: 
- Replace the oil pressure switch. 
If the LED does not light up: 
- Start engine and slowly increase engine speed. 


LED must light up at 1.2 to 1.6 bar positive pressure, otherwise 
replace oil pressure switch. 


Oil Pressure, Checking 
- Increase engine speed further. 


At 2000 RPM and an oil temperature of 80 °C, oil pressure 
must be between 2.5 and 4.5 bar. 


At higher engine speeds oil pressure must not exceed 7.0 bar. 
If the specifications are not obtained: 

- Correct mechanical damage, e.g. bearing damage. 

- Replace oil pump. 

If the specification is exceeded: 

= Check oil channels. 

- If necessary, replace oil pump. 
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4 Removal and Installation 
= “4.1 Oil Pan Lower Section”, page 95 


= “4.2 Checking Chain Tensioner for Oil Pump and Oil Pump, 
Removing and Installing”, page 98 


= “4.3 Oil Pump Chain and Chain Tensioner", page 99 
= “4.4 Oil Pan, Upper Section”, page 100 

= “4.5 Oil Check Valves”, page 105 

4.1 Oil Pan Lower Section 

> “4.1.1 Oil Pan Lower Section, Removing”, page 95 


gett .2 Oil Pan Lower Section, Installing with Solid Gasket”, page 
> “4.1.3 Oil Pan Lower Section, Installing with Fluid Seals 

page 96 

4.1.1 Oil Pan Lower Section, Removing 
Removing 


- Remove noise insulation. Refer to =; Body Exterior; Rep. Gr. 
50 ; Description and Operation 


- Drain engine oil. 


(i) Note 


Observe disposal regulations! 


— Remove both brackets -2- for the stabilizer from subframe. 

- Fold stabilizer downward. 

Vehicles with Automatic Transmission 

— Loosen retainer for ATF line. 

Vehicles with LongLife Service 

= Disconnect connector from Oil Level Thermal Sensor - G266- . 
Continuation for All Vehicles 


- Remove the oil pan lower section -1-. 


CT Arz-oros 
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4.1.2 Oil Pan Lower Section, Installing with 
Solid Gasket 


Special tools and workshop equipment required 
@ Torque Wrench 5-50Nm - VAG1331- 
Procedure 


Installation is performed in reverse order of removal, noting the 
following: 


[E] nas 


Always replace gaskets and seals. 


A Caution 


A new molded seal must be installed on engines that were 
originally equipped with one on the oil pan lower section. 


- Clean the sealing surfaces before installing the oil pan lower 
section. 


- Set lower part of oil pan in place and fasten all bolts in diagonal 
sequence to 5 Nm. 


- Fasten bolts for lower part of oil pan in a diagonal sequence. 


- Install stabilizer. Refer to = Suspension, Wheels, Steering; 
Rep. Gr. 40 ; Removal and Installation . 


- Add engine oil and check oil level. Refer to 
= "1.2 Engine Oil’, page 89 . 


Tightening Specifications 


Component Nm 
Cover to oil pan upper section 10 

Lower part of oil pan to upper part of oil pan 10 
Oil drain plug 30 


4.1.3 Oil Pan Lower Section, Installing with 
Fluid Seal 


Special tools and workshop equipment required 


+ Torque Wrench 5-50Nm - VAG1331- 
@ Silicone Sealant - D 176 404 A2- 

+ Hand drill with plastic brush attachment 
+ Flat scraper 

+ Protective eyewear 

Procedure 

(a) Note 

Replace seals. 
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A Caution 


A fluid seal must be used on engines that were originally equip- 
ped with one on the oil pan lower section. 


— Remove sealant residue on the oil pan upper and lower sec- 
tions with a rotating plastic brush. 


A WARNING 


Wear safety glasses. 


- Clean sealing surfaces so they are completely:free of any oil 
or grease. 


= 
A170150 


- Cut tube nozzle at front marking (nozzlé Dia. approximately 1 
mm). 


- Apply sealant bead -arrow- on clean sealing-surface of lower 
part of oil pan as shown in illustration. 


* Thickness of sealant bead: approximately 1.5 mm 


(a) Note 


+ The oil pan (lower part) must be installed within 5 minutes after 
application of sealant. 


+ Sealant bead must not be thicker than specified, otherwise £ > 
sealant could get into oil pan and clog the oil pump strainer. Minune 


- Setlower part of oil pan in place and fasten all bolts in diagonal 
sequence to 5 Nm. 


- Fasten bolts for lower part of oil pan in a diagonal sequence. 


- Install stabilizer. Refer to > Suspension, Wheels, Steering; 
Rep. Gr. 40 ; Removal and Installation . 


— Add engine oil and check oil level. Refer to 
= “1.2 Engine Oil”, page 89 . 


Tightening Specifications 


Component Nm 
Lower part of oil pan to upper part of oil pan 10 
Oil drain plug 30 
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4.2 Checking Chain Tensioner for Oil, Rurip 
and Oil Pump, Removing and:Installing 

Special tools and workshop equipment required 

@ Torque Wrench 5-50Nm - VAG1331- 


- Remove noise insulation. Refer to >€ Body Exterior; Rep. Gr. 
50 ; Description and Operation . 


- Drain engine oil. 


(a) Note 


Observe disposal regulations! 


Check Chain Tensioner 


- Remove lower section of oil pan. Refer to 
=> “4.1 Oil Pan Lower Section”, page 95 . 


- Insert a screwdriver between chain and chain tensioner and 
carefully pry in -direction of arrowe,against chain tensioner. 


- If no spring tension is evident or drive chain is not under ten- 
sion, chain tensioner is defective and-must be replaced. 


(i) Note 


To replace the chain tensioner, the front sealing flange must be 
removed. Refer to 
= “4.3 Oil Pump Chain and Chain Tensioner’, page 99. 


Removing Oil Pump 


- Remove both brackets for oil supply pipes -arrows-. 


- Remove the longer oil supply pipe from the oil pan upper sec- 
tion. 


- Unfasten chain sprocket from oil pump -arrow- and pull it off 
from oil pump driveshaft. 


A170072 
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- Now remove oil pump -arrows- together with the short oil sup- 
ply pipe. 
Installing Oil Pump 


Installation is performed in the reverse order of removal, noting 
the following: 


— First insert the short oil supply pipe with new O-ring into oil 
pump, then install oil pump. 


Tightening specifications. Refer to 
> "2.1 Chain-Driven Oil Pump Overview”, page 91 . 


— Install lower section of oil pan. Refer to 
= “4.1 Oil Pan Lower Section”, page 95 . 


Tightening Specifications 


Component Nm 
Oil pump to cylinder block 22 

Chain sprocket to oil pump shaft 25 
Bracket to oil pan upper section 10 


4.3 Oil Pump Chain and Chain Tensioner 
Special tools and workshop equipment required 

+ Used Oil Collectiig and Extracting Device ~,.VAG1782- 

+ 145 TORX socket 

Removing 


- Remove lower section of oil pan. Refer to 
= “4.1 Oil Pan Lower Section", page 95 . 
- Remove front sealing flange. Refer to 
= “4.4 Sealing Flange, Belt Pulley Side", page 38 . 


- Place the Used Oil Collecting and Extracting Device - 
VAG1782- under the engine. 


- Remove the bracket -arrows- and remove the long oil supply 
pipe. 


A17:0071 
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— Turn the chain sprocket using a T45 TORX socket wrench 
-arrow- and remove it from the oil pump. 


— Remove the chain sprocket off the chain. 
— Remove the chain tensioner. 

= Remove the chain. 

Installing 


Installation is performed in reverse order of removal; noting the 
following: 


* Installation position of oil pump shaft/chain sprocket: Can only 
be installed in one position. 


— Install lower section of oil pan. Refer to 
=> “4.1 Oil Pan Lower Section”, page 95 $ 


— Install front sealing flange. Refer to 
=> “4.4 Sealing Flange, Belt Pulley Side®, page 38 . 


Tightening Specifications 


Component Nm 
Oil pump to cylinder block 22 

Chain sprocket to oil pump shaft 25 
Bracket to oil pan upper section 10 


4.4 Oil Pan, Upper Section 
Special tools and workshop equipment required 


+ Engine Support Bridge - 10-222A- with Bracket for Engine - 
10-222A/1- and Engine Support Adapter - 10-222A/3- 


Shop Crane - VAG1202/A- 

Torque Wrench 5-50Nm - VAG1331- 
Torque Wrench 40-200Nm - VAG1332- 
Hand Drill with Plastic Brush Attachment 
Flat Scraper 

Protective Eyewear 

Protective Gloves 

Cable Tie 

Silicone Sealant - D 176 404 A2- 
Removing 

- Disconnect battery. 


++. +. ++». +o oeoo 


- Install Engine Support Bridge - 10-222A- as shown. 


- Hook in engine to Engine Support Bridge - 10-222A- and En- 
gine Support Adapter - 10-222A/3- at front and rear lifting 
eyelets and pre-tension slightly. 


- Slightly pre-tension engine using Engine Support Bridge - 
10-222A- spindles. 
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- Unscrew oil dip stick guide tube from cylinder head -arrow- and 
remove upward. 


— Drain coolant. Refer to 
= “1.2 Cooling System, Draining and Filling”, page 109 . 


— Bring the lock carrier into service position. Refer to > Body 
Exterior; Rep. Gr. 50 ; Description and Operation. . 


- Removecthe torque support on the oil pan upper section. 
— Remove coolant pipe on front of engine from the oil pan. 


—- Disconnect coolant lines from oil cooler under the oil filter. 


A150312 


- Disconnect connector from oil pressure switch. 
— Cut cable ties -arrows-, open bracket for starter wiring and re- 
move wiring. 


- Removeistarter. Refer to > Electrical Equipment; Rep. Gr. 
27 ; Removal and Installation . 


(2) 
£ 


- Mark installed position of threaded connection -1- and lower 
locating sleeve -2- on left and right engine mounts. 


- Remove nuts -1- on left and right. 


- Support subframe with Shop Crane - VAG1202/A- . 


V.A.G 1202 A 
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— First remove front bolts -2- and -3- from left and right sides of 
subframe. Then remove bolts -4-. 


B Note 


To avoid measuring wheel alignment, the subframe must only be 
loosened and lowered at the front end. 


With Manual Transmission 


- Loosen left transmission mount nut -arrow- until it is aligned 
with lower edge of bolt (approximately 4 turns). 


Vehicles with Automatic Transmission 


- Loosen rear bolt -2- for left transmission mount a few turns and 
remove front bolt -1- for left transmi$sion mount. 


Continuation for All Vehicles 


Z 
EN 


- Loosen rear bolt -2- of right-hand transmission mount a few 
turns. Remove front bolt -1- of right-hand transmission mount. 


A17.0043 
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— Lower subframe slowly with Shop Crane - VAG1202/A- . 


— Remove Shop Crane - VAG1202/A- , swing stabilizer bar 
down. 


— Remove lower section of oil pan. Refer to 
= “4.1 Oil Pan Lower Section”, page 95 . 


— Remove oil pump. Refer to 
= “4.2 Checking Chain Tensioner for Oil Pump and Oil Pump, 
Removing and Installing”, page 98 . 


- Remove the bolts that connect the engine to the transmission 
near the oil pan upper section. 


— Remove the bolts -1- on the oil pan upper section. 
— Press upper part of oil pan from alignment pins of cylinder 
block. 


- Remove upper part of oil pan. 
Installing 


Installation is performed in the reverse order of removal, noting 
the following. 


(i) Note 


Always replace self-locking nuts, gaskets and seals. 


A WARNING 


Wear safety glasses. 


- Remove any.of the sealant bead still on the oil pan upper Sec- 
ten ry on'the cylinder block using a Hand Drill and a Plastic: 
rush . 


- Clean sealing surfaces, must be free of oil and grease. 


(a) Note 


The oil pan (upper part) must be installed within 5 minutes after 
application of silicone sealant. 
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- Cuttube nozzle at front marking (jet Dia. approximately 3 mm). 


- Apply silicon sealant bead to clean sealing surfaces of oil pan 
(upper section) as shown in illustration. 


Thickness of sealant bead -arrows-: 2 to 3 mm 


(i) Note 


+ The sealant bead may not be thicker than 3 mm, otherwise 
exces sealant could enter the oil pan and clog the oil intake 
tube. 


+ Apply a bead of sealant at the rear area of the sealing flange 
very carefully. 


'$8U}991100 UN 
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— Mount the oil pan upper section (two technicians are needed 
for this) and the screws -1- and -2- and then diagonally tighten 
the oil pan upper section to the cylinder block to 5 Nm. 


— Tighten the bolts that connect the oil pan upper section to the 
transmission to 45 Nm. 


Tighten the bolts diagonally. 

+ Tightening specifications for-M6 bolts: 10 Nm 
+ Tightening specifications for M7 bolts: 15 Nm 
Tightening specifications for M8 bolts: 22 Nm 


(a) Note 


Let the sealant dry for approximately 30 minutes after installing 
the oil pan:lower section. Only after then may the engine oil be 
replenished. 


— Install oil pump. Refer to 
=> “4.2 Checking Chain Tensioner for Oil Pump and Oil Pump, 
Remeving and Installing”, pa 3 


The rest-of the assembly is basically a reverse of the disassem- 
bling sequence. 


- Instalkoil pan lower section. Refer to 
=> “4.1°Oil Pan Lower Section”, page 95 . 


- Install subframe. Refer to > Suspension, Wheels, Steering; 
Rep. Gr. 40 ; Removal and Installation . 


Tightening Specifications 
Component Nm 
Upper part of oil pan to,cylinder block M6 | 10 
M7 15 
M8 22 
Upper part of oil pan to transmission 45 
Oil cooler to oil pan (upper part) 30 
Engine mount to subframe 25 
Torque bracket to upper part of oil pan 40 
Torque support stop to lock carrier 28 
Cruise control vacuum diaphragm to intake 10 
manifold 
4.5 Oil Check Valves 
o Note 


If irregular valve noise occurs repeatedly during short journeys 
and disappears after extended driving, the oil check valves must 
be replaced. 


Procedure 


- Remove intake manifold. Refer to 
= “2.3 Intake Manifold and Components of Variable Intake 
Manifold Overview", page 186 . 
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— Remove the cover under the intake manifold. 
1- O-ring; replace 

2- O-ring; replace 

3- Left cylinder head oil check valve - 20 Nm 
4- Banjo fitting - 15 Nm 

5- Piston coolant oil spray nozzle valve - 25 Nm 
6- Oilline 

7- O-ring; replace 

8- Right cylinder head oil check valve - 20 Nm 
9- O-ring; replace 


Assembly is performed in reverse order of removal, noting the 
following: 


i) Note 


Replace O-rings. 

- Install the intake manifold. 

Tightening Specifications 

Component Nm 
Cover to cylinder block 10 


AI7-0121 
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5 Special Tools 
Special tools and workshop equipment required 
@ Torque Wrench 40-200Nm - VAG1332- 


@ Engine Support Bridge - 10-222A- with Bracket for Engine - 
10-222A/1- and Engine Support Adapter - 10-222A/3- 


@ Shop Crane -VAG1202/A- 


Ww00-0520 


@ Torque Wrench 5-50Nm - VAG1331- 
V.A.G 1331 


Wo0-0427 


+ Used Oil Collecting and Extracting Device - VAG1782- 
V.A.G 1782 


Wo0-10211 
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Special tools and workshop 
equipment required 


+ Oil Pressure Gauge - 
VAG1342- 


+ Voltage Tester - VAG1527/ 
B- 
+ Connector Test Set - 


VAG1594/A- or Connector 
Test Set - VAG1594/C- 


V.AG 1527 B 


SS 


ae 


Wwiz-0001 
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1 General Information 
> “1.1 Cooling System”, page 109 


> “1.2 Cooling System, Draining and Filling”, page 109 


1.1 Cooling System 


A Caution 


When doing any repair work, especially in the engine compart- 
ment, pay attention to the following due to clearance issues: 


+ Route lines of all types (e.g. for fuel, hydraulic, EVAP can- 
ister system, coolant and refrigerant, brake fluid, vacuum) 
and electrical wiring so that the original path is followed. 


$ Ensure sufficient clearance to all moving or hot compo- 
nents. 


(a) Note 


+ When the engine is warm the cooling system is under pres- 
sure. Ifnecessary release pressure before commencing repair: 
work. 


+ Hoses are secured with spring-type clips. In cases of repair 
only use spring-type clips. 


+ The Spring Type Clip Pliers - VAS5024-.are recommended for 
installing spring-type clips. 


+ When installing coolant hoses, maké sure they are free of 
stress and do not come into contact with other components 
(observe markings on coolant corinections and hoses). 


Perform a leakage test on the cooling system using the Cooling 
System Tester - VAG1274- and Adapters - VAG1274/8- and 
Adapter - VAG1274/9- . 


1.2 Cooling System, Draining and Filling 
Special tools and workshop equipment required 
Refractometer - T10007- 

Drip Tray - VAG1306- 

Torque Wrench 5-50Nm - VAG1334- 

Spring Type Clip Pliers - VAS5024- 


Adapter - VAG1274/8- 
Adapter - VAG1274/10- 
Cooling System Charge Unit - VAS6096- (without illustration) 


} 
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Draining 


A WARNING 


Hot steam may escape when opening expansion tank. Wear 
protective goggles and protective clothing to prevent damage 
to eyes and scalding. Cover the cap with a rag and open very 
carefully. 


— Open the coolant reservoir cap. 


- Remove noise insulation. Refer to > Body Exterior; Rep. Gr. 
50 ; Description and Operation . 


- Pull coolant hose retaining clip -arrow- off downward and re- 
move coolant hose.ftom radiator. 


Or, remove frontseft vent grille and remove drain plug from 
radiator. Refer to > Body Exterior; Rep. Gr. 63 ; Removal and 
Installation . 
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- Drain coolant from engine through drain plug -arrow-. 


(a) Note 


Observe disposal regulations for coolant! 
Filling 


(a) Note 


+ Only coolant additive G 12 plus according to “TL VW774 F” 
must be used. Identification: violet. 


V10-1170 


+ G 12 plus and coolant additives marked ‘in accordance with 
TL VW774 F" prevent frost and corrosion damage, scaling and 
also raise the boiling point of the coolant. For this reason the 
system must be filled all year round with frost and corrosion 
protection additives. 


+ Because of its high boiling point, the coolant improves.engine 
reliability under heavy loads, particularly in countries with trop- 
ical climates. 


+ Protection against frost must be assured to about -25 °C (in 
arctic climatic countries to about -35.£C). 


+ The coolant concentration must net be reduced by adding wa- 
ter even in warmer seasons andin warmer countries. The 
coolant additive portion must be at least 40%. 


¢ /f for climatic reasons greater frost protection is required, the 
amount of G 12 plus can be-increased, but only up to 60% 
(frost protection to about -40 °C), otherwise frost protection 
and cooling effectiveness will be reduced. 


+ Itis recommended to use Refractometer - T10007- to deter- 
mine freezing temperature-of coolant. 


+ /fradiator, heat exchanger, cylinder head or cylinder head 
gasket is replaced, do not teuse old coolant. 


Recommended mixture ratios: 


Frost Protection |Anti-Freeze G12 Water 
to Amount 
-25 °C 40% 3.5 liters 4.5 liters 
-35 °C 50 % 4.0 liters 4.0 liters 
6) Frost protection portion must not exceed 60 %; frost protection and cooling : 
performance are reduced at a higher portion. 
Procedure 
= 


— Replace the o-ring and install coolant drain plug -arrow-. 


Tightening specification: 20 Nm 


V10-1170 
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— Install lower coolant hose and secure using retaining clamp 
-arrow-, and install drain plug and vent grille. 


With Cooling System Charge Unit - VAS6096- 


- Thread Adapter - VAG1274/8- on expansion tank. 


- Fill coolant circuit using Cooling System Charge Unit - 
VAS6096- . Refer to operating instructions. 


Without Cooling System Charge Unit - VAS6096- 


- Attach the Adapter - VAG1274/8- to the reservoir and lengthen 
it using the Adapter - VAG1274/10- . 


- Loosen both bleeder screws on coolant pipes. 


- Move back protective cover for coolant hose at connection of 
heater core. 
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— Loosen the coolant hose on the heat exchanger and pull it 
back until the bleed hole inside the coolant hose -arrow- is no 
longer covered by the connection. 


— Fill the coolant until it flows out of the coolant hose bleed hole 
and out of bleeder screws on coolant pipes. 


- Slide coolant hose onto connecting piece and secure it again. 
- Tighten bleeder screws on coolant pipes. 
Tightening specification: 20 Nm 


Proceed With and Without Cooling System Charge Unit - 
VAS6096- 


— Close expansion tank. 
— Turn off the heater and air conditioning. 


- Start engine and maintain an engine speed of about 2000 rpm 
for approximately 3 minutes. 


- Let the engine run in idle until the lower hose on radiator be- 419.0010 
comes hot. 


A WARNING 


Hot steam may escape when opening expansion tank. Wear 
protective goggles and protective clothing to prevent damage 
to eyes and scalding. Cover the cap with a rag and open very 
carefully. 


- Check coolant level, and top up if necessary. 


When the engine is at normal operating temperature, the cool- 
ant level must be on the Max. mark, and when the engine is. 
cold, between the Min. and Max. marks. 


g 
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2 Description and Operation 
=> “2.1 Cooling System Components Overview, Body Side”, page 
114 


= “2.2 Cooling System Components Overview, Engine Side”, 
page 115 


= “2.3 Coolant Hose Connection Diagram”, page 118 


2.1 Cooling System Components Overview, Body Side 


1 - Radiator 


ū Removal and installa- 
tion. Refer to 
= “4.1 Radiator’ 
page 120. 

Q After replacing replace 
entire amount of cool- 
ant. 


Q With ATF cooler on ve- 
hicles with automatic 
transmission. Refer to 
= Automatic Transmis- 
sion; Rep. Gr. 37 ; Re- 
moval and Installation . 

Q Cleaning ATF-cooler. 
Refer to > Automatic 
Transmission; Rep. Gr. 
37 ; General Informa- 
tion. 


2 - Retaining Clip 
3 - Securing Rubber , ioe i 
4 - O-ring 

Q Replace if damaged 
5 - Lower Coolant Hose 

Q Ensure seated tightly. 


QÉ Secured to radiator with 
a retaining clip. 


‘Q Connection diagram. 
Refer to 
= “2.3 Coolant Hose 


Connection Diagram”, 
page 118. 


6 - Rubber Washer 
7 - Bolt 
8- Nut, 10 Nm 
9 Fan Ring : 
© Is clipped into the air shroud and secured with bolt -Item 7- = Iten 7 (page 114) . 
10 -'2-Pin Harness Connector 
11 - Coolant Fan - V7- 
12 - Connector 
Q Black, 3-pin KG 
Q For coolantfan. on™ 
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13 - Coolant Fan Control (FC) Thermal Switch - F18- , 35 Nm 
Q For electric fan. 
Q Switch temperatures: 
1st stage on: 92 to 97 °C 
1st speed off: 84 to 91 °C 
2nd speed on: 99 to 105 °C 
2nd speed off: 91 to 98 °C 
14 - Seal 
Q Replace 
15 - Drain Plug, 10 Nm 
16 - Upper Coolant Hose 
Q Ensure hose is seated tightly. 
Q Secured to radiator with a retaining clip. 
Q Connection diagram. Refer to = “2.3 Coolant Hose Connection Diagram”, page 118 . 


2.2 Cooling System Components Overview, 


Engine Side 
(a) Note 


For vehicles in countries with high outside temperatures, an elec- 
trical After-Run Coolant Pump - V51- is also installed. Refer to 
=> page 117. 
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1 - Connection 


Q For thermostat. 12345262789 2104 10 
2 - O-ring 
Q Replace 


3 - Coolant Thermostat 


Q Removal and installa- 
tion. Refer to 
= “4.3 Coolant Thermo- 
stat’, page 122 . 

Q Checking: Heat up ther- 
mostat in water. 


Starts to open: approxi- 
mately 86°C. 

End of opening: approxi- 
mately 102°C. 

Ppening distance: mini- 
mum 7 mm. 


Q Observe installed loca- 
tion. Refer to 


2 “4.3 Coolant Thermo- 


s page 122. 
4 - Bleeder Screw, 20 Nm 
5 - Bolt, 22 Nm 
6 - Retaining Clip 
Q Check for secure seat, 


7 - Engine Coolant T pera- 
ture (ECT) Sensor*G62- 


Q For engine control mod- 
ule. 


Q If necessary release 
pressure in cooling sys- 
tem before removing. 

8 - Rear Coolant Pipe A 

Qa ety E vehicles with engine codes AHA and ATQ having a connection for the throttle valve control 

<module. z 


Qe Connection diagram. Refer to = “2.3 Coolant Hose Connection Diagram"gpage 118 . 
9 - Lifting Eye ; 
10 - Bolt, 10 Nm 


11 - Coolant Line 
Q “Connection diagram. Refer to = “2.3 Coolant Hose Connection Diagram, page 118 . 


N19-0460 


12- Front Coolant Line : 

Q Connection diagram. Refer to = “2.3 Coolant Hose Connection Diagram", page 118. 
13 - Cap § 

Q Check-using Cooling System Tester - VAG1274- and Adapter - VAG1274/9- . 

Q The pressure relief valve must open at H 1.6 bar. 


14 - Seal K 

Q Replace if damaged“, 
15 - Expansion Tank 

Q Check using Cooling System Tester - VAG1274- and Adapter - VAG1274/8- . 
16 - Upper Coolant Hose 

Q Ensure hose is seated tightly. 
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Q Secured to radiator with a retaining clip. 
Q Connection diagram. Refer to = “2.3 Coolant Hose Connection Diagram”, page 118 . 


17 - Coolant Line 
Q Connection diagram. Refer to = “2.3 Coolant Hose Connection Diagram”, page 118 . 


18 - Rear Toothed Belt Guard 


19 - Gasket 
Q Replace 


20 - Coolant Pump 
Q Check for ease of movement. 
Q_ If damaged or leaking replace completely. 
Q Removal and installation. Refer to = “4.2 Coolant Pump”, page 121 . 
21 - Lower Coolant Line 
Q Connection diagram. Refer to = "2.3 Coolant Hose Connection Diagram”, page 118 . 
22 - Oil Cooler 
Q Assembly overview. Refer to > “2.1 Chain-Driven Oil Pump Overview”, page 91 . 
23 - Pulley 
Q For viscous fan clutch. 
24 - Fan Wheel 
25 - Viscous Fan Clutch 
Q Be aware of left-handed thread. 
Q The tightening specification’applies only when using an Opén End Spanner - 3312- . 
Q Tighten to 40 Nm. 
Q Removal and installation. Refer to = “4.4 Viscous Fan Clutch”, page 424 . 
26 - Bracket 
Q For viscous-fan clutch. 


27 - From Lower Radiator 
Q Connection diagram. Refer to = “2.3 Coolant Hose Connection Diagram", page:118 . 


Location of After-Run Coolant Pump - V51- 


After-run coolant pump is also installed in vehicles in countries 
with high exterior temperatures (over generator -arrow-). 


Function 


After-run coolant pump is generally activated approximately 15 
seconds after switching off ignition and runs for 10 to 12 minutes. 
The coolant fan switches on when the coolant temperature rises 
above 92 °C. 


Check after-run coolant pump. Refer to 
= “3.1 Coolant Aftér-Run Pump, Checking”, page 119 . 
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2.3 Coolant Hose Connection Diagram 


1 - Lower Coolant Hose 


2 - Cylinder Head/Cylinder 
Block 


3 - Intake Manifold 


4 - Throttle Valve Control Mod- 
ule 


Q Only for vehicles with 
engine codes AHA and 
ATQ. 


5 - Coolant Line 


Q From heater core to cyl- 
inder block. 


6 - Heater Unit Heat Exchang- 
er 


7 - Coolant Hose 

8 - Rear Coolant Pipe 
9 - Expansion Tank 
10 - Oil Cooler 


11 - Coolant Line 


Q From reservoir to lower 
coolant pipe. 


12 - Upper Coolant Hose 
13 - Radiator 

14 - Coolant Pump 

15 - Lower Coolant Line 


16 - Connecting Piece 
Q For thermostat. 


N19-0461 
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3 Diagnosis and Testing 
=> “3.1 Coolant After-Run:Pump, Checking”, page 119 
3.1 Coolant After-Run Pump, Checking 


Special tools and workshop equipment required 
+ Voltage Tester- VAG1527B- 

+ Connector Test Set - VAG1594C- 

+ Wiring diagram 

Test Conditions 

+ All fuses must be OK. 

* Battery voltage must be at least 11.5 Volts 


* All electrical consumers must be switched off. 


Test Sequence 


- Let the engine run.in idle. 


- Switch off ignition. 
The After-Run Cooling Pump - V51- must come on. 


If the after-run coolant pump does not start running: a 


- Disconnect the 2-pin connector from, the after-run cool 
pump. 


- Connect the Voltage Tester - VAG1527B- and the cables tak- 
en from the Connector Test Set - VAG1594C- to the connec- 
tor, which was disconnected from the after-run coolant pump. 
LED must light up. 

If LED lights up: 

- Replace after-run coolant pump. 

If the LED does not light up: 

— Determine and eliminate open circuit according to electrical 
schematics. Refer to > Wiring diagrams, Troubleshooting & 
Component locations. 


3. Diagnosis and Testing 1 1 9 


Passat 1997 > , Passat Variant 1997 > 
Engine Mechanical, Fuel Injection and Ignition - Edition 02.2013 


4 Removal and Installation 


=> “4.1 Radiator”, page 120 


= “4.2 Coolant Pump”, page 121 
= “4.3 Coolant Thermostat”, page 122 


= “4.4 Viscous Fan Clutch”, page 124 
4.1 Radiator 


Special tools and workshop equipment required 
@ Refractometer - T10007- 

+ Drip Tray - VAG1306- 

+ Torque Wrench 5-50Nm - VAG1331- 

+ Spring Type Clip Pliers - VAS5024- 
Removing 


- Remove noise insulation. Refer to > Body Exterior; Rep. Gr. 
50 ; Description and Operation . 


-= Remove front bumper. Refer to > Body Exterior; Rep. Gr. 63; 
Removal and Installation . 


- Drain coolant. Refer to 
= “1.2 Cooling System, Draining and Filling”, page 109 . 


- Remove quick acting couplings of coolant hoses from radiator. 


- Disconnect the thermal switch connector. 
Vehicles with Automatic Transmission 


- Disconnect the ATF pipes from the radiator. Refer to > Auto- 
matic Transmission; Rep. Gr. 37 ; Removal and Installation . 
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Continuation for All Vehicles 


- Remove the power steering‘luid cooling coil -arrows- and free 
it up. Do not open the power steering fluid circuit. 


— Remove the upper.c¢lips and remove radiator. 


Installing 


Installation is performed in the reverse order of removal, noting 
the following: 


Vehicles with Automatic Transmission 


— Check ATF level. Refer to |= Automatic Transmission; Rep. 
Gr. 37 ; General Information . 


Continuation for All Vehicles 


— Fill with coolant. Refer to 
= “1.2 Cdoling System, Draining and Filling”, page 109 . 


- Electrical connections and routing. Refer to = Wiring dia- 
grams, Troubleshooting & Component locations. 


- Check headlight adjustment, correct if necessary. 
Air Conditioning Additional Information and Procedures 


(i) Note 


To prevent damage to condenser and also to the refrigbrant lines/ 
hoses, ensure that the pipes and hoses are not stretched, kinked 
or bent. s 

- Remove retaining clamp(s) from refrigerant lines. 


- Remove the condenser from the radiator and pull it forward as 
far as possible. Refer to > Heating, Ventilation and Air Con- 
ditioning; Rep. Gr. 87 ; Removal and Installation . 


- Secure condenser to body so that the refrigerant lines/hoses 
are not burdened. 


— Pull out radiator between condenser and lock carrier. 


4.2 Coolant Pump 

Special tools and workshop equipment required 
+ Refractometer - T10007- 

+ Drip Tray - VAG1306- 

@ Torque Wrench 5-50Nm - VAG1331- 

+ Spring Type Clip Pliers - VAS5024- 


(a) Note 


The following procedure is performed with the engine installed. 


Removing 


- Bring the lock carrier into service position. Refer to > Body 
Exterior; Rep. Gr. 50 ; Description and Operation . 
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A WARNING 


Hot steam may escape when opening expansion tank. Wear 
protective goggles and protective clothing to prevent damage 
to eyes and scalding. Cover the cap with a rag and open very 
carefully. 


— Drain coolant. Refer to 
= “1.2 Cooling System, Draining and Filling”, page 109 . 


-= Remove viscous fan clutch. Refer to 
=> “4.4 Viscous Fan Clutch”, page 124 . 


— Remove toothed belt. Refer to 
=> “4.1 Toothed Belt, Removing, Installing and Tensioning”, 
page 65. 


- Remove toothed belt tensioning roller and idler roller. 


- Remove the coolant pump bolts -1- and then remove the cool- 
ant pump -2-. 


Installing 


Installation is performed in the reverse order of removal, noting 
the following: 


Nig-o1ay 


- Install new gasket -3- on coolant pump flange. 


- ee coolant pump -2- into cylinder block and tighten securing 
olts -1-. 


Tightening specification: 10 Nm 


- Install toothed belt tensioning roller and idler,roller. Refer to 
= “1.2 Toothed Belt Drive Overview", pagect9 . 


- Install toothed belt and tension it. Refer to 
=> “4.1 Toothed Belt, Removing, Installing and Tensioning", 
page 65 . 


- Fill with coolant. Refer to 
= “1.2 Cooling System, Draining and Filling”, page 109 . 


Nigora 


4.3 Coolant Thermostat 

Special tools and workshop equipment required 
@ Refractometer - T10007- 

+ Drip Tray - VAG1306- 

+ Torque Wrench 5-50Nm - VAG1331- 

+ Spring Type Clip Pliers - VAS5024- 


(i) Note 


The following procedure is performed with the engine installed. 
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(a) Note 


+ Always replace gaskets and seals. 

+ Cover the toothed belt with a cloth to protect it from coolant 
before removing the coolant thermostat. 

Removing 


— Bring the lock carrier into service position. Refer to = Body 
Exterior; Rep. Gr. 50 ; Description and Operation . 


A WARNING 


Hot steam may escape when opening expansion tank. Wear 


protective goggles and protective clothing to prevent damage 
to eyes and scalding. Cover the cap with a rag and open very 
carefully. 


— Drain coolant. Refer to 
= “1.2 Cooling System, Draining and Filling”, page 109 . 


- Perform work steps to remove toothed belt except the follow- 
ing. Refer to 
= “4.1 Toothed Beli ing, Installing and Tensioning”, 


page 65. 
Remove vibration damper/belt pulley. 
Remove the toothed belt guard pulley. 


Remove bracket for viscous fan clutch. 
— Remove the 3:connection bolts -1- and remove the connection 


The 3rd connection bolt is located under the sill on the connection, 
near the lower coolant hose connection. 


-= Remove thermostat -4-. 


Installing 


N19:0143 


Installation is performed inthe reverse order of removal, noting 
the following: 


- Moisten new O-ring -3- with coolant, a 


N19:0143 
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— Insert thermostat -4- into cylinder block. 


Bleeder valve for thermostat -arrow- must be at the top. 


= Tighten mounting bolts -1-. 
Tightening specification: 10 Nm 


— Install toothed belt and tension it. Refer to 
=> “4.1 Toothed Belt, Removing, Installing and Tensioning”, 
page 65. 


- Fill with coolant. Refer to 
=> “1.2 Cooling System, Draining and Filling”, page 109 . 


N19-0143 


4.4 Viscous Fan Clutch 

Special tools and workshop equipment required 
@ Spanner Wrench - 3212- 

+ Open End Spanner - 3312- 

+ Torque Wrench 5-50Nm - VAG1331- 
Removing 

- Remove engine cover. 


= Counterhold pulley for viscous fan clutch using Spanner 
Wrench - 3212- and remove viscous:fan clutch using Spanner 
Wrench - 3212- (left thread). 


- Remove viscous fan clutch carefully upward. 
Installing 


Installation is performed in the reverse order of removal, noting 
the following: 


- Tighten viscous fan clutch to 40 Nm (left thread). 


Tightening specifications only valid:when using Spanner 
Wrench - 3212-! 
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5 Special Tools 
Special tools and workshop equipment required 
+ Voltage Tester - VAG1527B- 


V.A.G 1527 B 


+ Connector Test Set - VAG1594C- 
V.A.G 1594 C 


Wo0-10008 


+ “Spanner Wrench - 3212- 


+ Open End Spanner - 3312- 


a 3312 


W00-0318 
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Special tools and workshop 
equipment required 


@ Refractometer - T10007- V.A.G 1306 
+ Drip Tray - VAG1306- 


@ Torque Wrench 5-50Nm - 
VAG1331- 


+ Spring Type Clip Pliers - 
VAS5024- 


Adapter - VAG1274/8- 
Adapter - VAG1274/10- 
Cooling System Charge 


Unit - VAS6096- (without il- 
lustration) 


re o 


V.A.G 1331 VAS 5024 


a 


V.A.G 1274/8 V.A.G 1274/10 
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0- Fuel Su 


1 General Information 
> “1.1 Safety Precautions”, page 127. 


= “1.2 Clean Working Conditions”, page 127 . 


= “1.3 Fuel Supply System General Information”, page 128 


= “1.4 EVAP Canister System General Information”, page 128 
= “1.5 Fuel Tank with FWD, Draining”, page 128 
= “1.6 Fuel Tank with AWD, Draining”, page 129 . 


= “1.7 Emergency Fuel Shut-Off’, page 131 


> “1.8 Electronic Engine Power Goritfol (EPC) Electric Aéeelera- 
tor Mechanism, Engine Code’ATQ", page 131 


> “1.9 EVAP Canister, System Function Description”, page 132 


1.1 Safety Precautions 


A WARNING 


Fuel supply lines are under pressure! Wear protective goggles 


and protective gloves to avoid damage and contact with skin. 

Before removing from hose connection wrap a cloth around the 
connection. Then release pressure by carefully pulling hose off 
connection. 


Always observe the following when removing and installing the 
sender for fuel gauge or the Fuel Pump (FP) from full or partially 
filled fuel:tanks. 


+ Before starting work, switch the exhaust extraction system on 
and place an extraction hose close to the fuel tank installation 
opening to extract fuel fumes. If no exhaust extraction system 
is available, a radial fan (as long as motor is not in air flow) 
with a displacement greater than 15 m3/h can be used. 


+ Prevent fuel from contacting skin! Wear fuel-resistant gloves! 
1.2 Clean Working Conditions 


When working on the fuel supply/injection system, 
tention to the following “5 rules” oftcleanliness: 


careful atè 


+ Thoroughly clean all connections and the surrounding area 
before disconnecting. 


+ Place parts that have been removed on a clean surface and 
cover them. Use lint-free cloths. 


+ Carefully cover over opened components or seal, if repairs are 
not performed immediately. 


+ Only install clean components: Only unpack replacement 
parts immediately prior to installation. Do not use parts that 
have been stored loose (e.g. in tool boxes etc.). 


@ When the system is open: Avoid working with compressed air 
if possible. Do not move vehicle unless absolutely necessary. 
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1.3 Fuel Supply System General Informa- 
tion 


+ Hose connections must be secured with clamps. Refer to the 
Parts Catalog. 


+ All fuel tank hose connections have metal sleeves, for exam- 
ple, -1-. 


1.4 EVAP Canister System General Infor- 
mation 


(i) Note 


Hose connections must be secured with clamps. Refer to the 
Parts Catalog. 


Checking the fuel tank ventilation is performed with the Vehicle 
Diagnostic Tester . Refer to 
= “4.4 Functions and Components, Adapting”, page 196 . 


1.5 Fuel Tank with FWD, Draining 


Special tools and workshop equipment required 


A - Emptying a fuel tank more than 3/4 filled. Refer to 
> page 129. 


B - Emptying a fuel tank less than 3/4 filled. Refer to 
=> page 129. 


Procedure 


Observe safety precautions. Refer to 
> “1.1 Safety Precautions”, page 127 . 


Observe rules for cleanliness. Refer to 
= “1.2 Clean Working Conditions”, page 127 . 


- Check if a coded radio is installed. Obtain the anti-theft code 
if necessary. 


+ Fuel Extracting Device - VAS5190- g 


- Turn off the ignition and all electrical consumers. 


- Disconnect battery ground (GND) strap. Refer to > Electrical 
Equipment; Rep. Gr. 27 ; Removal and Installation . 


A WARNING 


Secure the Fuel Extracting Device - VAS5190- ground wire to 
the vehicle ground. 


20-0794 
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A - Emptying a fuel tank more than 3/4 filled 


(a) Note 


The fuel can only be emptied to approximately 1/4 due to the 
check valve at the end of the inlet tube. 
— Remove fuel filler cap from fuel filler tube. 


— Remove the cone piece -2- from the shaft piece -1- on the Fuel 
Extracting Device - VAS5190- . 


- Using insulating tape, apply a mark -arrow- on suction hose. 


Dimension -a- (930 mm) applies to engine codes ACK, AGE, 
ALG, AMX, APR, AQD, ATX and BBG - through 09.2000 


Dimension -a- (1110 mm) applies to engine codes AHA and 
ATQ. 


- Install the shaft piece -1- on the Fuel Extracting Device - 
VAS5190- on the fuel tank filler tube. 


- Slide suction hose as far into fuel tank until the marksapplied 
earlier -arrow- stands on shaft piece. 


(i) Note 


On vehicles with engine codes AHA, ATQ; the last 100 mm of 
siphoning hose can only be inserted with difficulty, jerk a little if 
necessary. 

VAS 5190 7200702 


Empty fuel tank as much as possible via fuel filler neck. 
Carefully pull out the suction hose. 
B - Emptying a fuel tank less than 3/4 filled 


- Remove the flange on the fuel delivery unit. Refer to 
= “4.1 Fuel Delivery Unit, with FWD", page 158 . 


- Extract the fuel through opening in:the fuel delivery unit using 
Fuel Extracting Device - VAS5190~:, Refer to the Operating 
Instructions. 


1.6 Fuel Tank with AWD, Draining 
Special tools and workshop equipment required 
+ Fuel Extracting Device - VAS5190- 


A - Emptying a fuel tank more than 3/4 filled. Refer to 
= page 130. 


B - Emptying a fuel tank less than 3/4 filled. Refer to 
> page 130. 


Procedure 


Observe safety precautions. Refer to 
> “1.1 Safety Precautions", page 127 . 


Observe rules for cleanliness. Refer to 
> “1.2 Clean Working Conditions”, page 127 . 
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- Check if a coded radio is installed. Obtain the anti-theft code 
if necessary. 


- Turn off the ignition and all electrical consumers. 


- Disconnect battery ground (GND) strap. Refer to > Electrical 
Equipment,; Rep. Gr. 27 ; Removal and Installation . 


A WARNING 


Secure the Fuel Extracting Device - VAS5190- ground wire to 
the vehicle ground. 


A - Emptying a fuel tank more than 3/4 filled 
-= Remove fuel filler cap from fuel filler tube. 


— Remove the cone piece -2- from the shaft piece -1- on the Fuel 
Extracting Device - VAS5190- . 


- Using insulating tape, apply a mark -arrow- on suction hose. 
Dimension -a-: 920 mm 


- Install the shaft piece -1- on the Fuel Extracting Device - 
VAS5190- on the fuel tank filler tube. 


- Slide suction hose as far into fuel tank until the mark applied 
earlier -arrow- stands on shaft piece. 


- Empty fuel tank as much as possible via fuel filler neck. Refer 
to the Operating instructions. 


- Carefully pull out the suction hose. 


- Remove Fuel Level Sensor 3 - G237- . Refer to 
=> “4.8 Fuel Level Sensor 3, with AWD", page 173. 


= Siphon remaining fuel out of left and right.fuel tank chambers VAS 5190 
through the sensor opening. 


B - Emptying a fuel tank less than 3/4 filled 


- Remove fuel level sensor 3. Refer to 
=> “4.8 Fuel Level Sensor 3, with AWD"Epage 173 . 


20.0708 
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- Using insulating tape, apply a mark -arrow- on suction hose. 
Dimension -a-: 830 mm 


- Slide suction hose through sensor opening only as far into right 
or left fuel tank chamber until the mark -arrow- applied is 
aligned with threaded connector flange (see fig. N20-0740) 


| - Right chamber 
Il - Left chamber 
— Siphon fuel from right or left chamber of fuel tank. 


— Install fuel level sensor 3 again. Refer to 
= “4.8 Fuel Level Sensor 3, with AWD", page 173 . 


20-0740 


1.7 Emergency Fuel Shut-Off 


Function 


Vehicles with an airbag are equipped with an emergency fuel 
shut-off system. It reduces the risk of fire in an accident because 
the fuel pump relay switches the fuel pump off. 


At the same time, this function improves comfort of engine start- 
up behavior. When opening the door, the fuel pump is activated 
for 2 seconds to build pressure in the fuel system. 


Observe safety precautions when opening fuel system. Refer to 
> “1.1 Safety Precautions”, page 1275. 


1.8 Electronic Engine Power Control (EPC) 


Electric Accelerator Mechanism, Engine 
Code ATQ 


(a) Note 


Vehicles with E-gas have 121-pin engine control modules. 


For EPC, the throttle valve is not operated by a cable from the 
accelerator pedal. There is no mechanical connection’/between 
the gas pedal and the throttle valve. 


The position of the accelerator pedal is transmitted to the engine 
control module via two accelerator pedal position sensors (ad- 
justable resistances, accommodated in one housing) that are 
connected to the accelerator pedal. 


The position of the accelerator pedal (driver controlled) is a main 
input for the engine control module. 


Operation of the throttle valve occurs via an electric motor (throttle 
valve actuator) in the throttle valve control module. This applies 
across the entire engine speed and engine load spectrum. 


The throttle valve is operated by the throttle drive according to the 
instructions of the Engine Control Module (ECM). 


With the engine at standstill and the ignition switched on, the En- 
gine Control Module (ECM) activates the throttle valve actuator 
precisely according to the specifications of the Throttle Position 
(TP) Sensor. This means, if the accelerator pedal is depressed 
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half way, the throttle drive opens the throttle valve to the same 
degree; i.e. throttle valve is then opened approximately half way. 


With engine running (under load) the engine control module can 
open and close the throttle valve independently of the accelerator 
pedal position sensor. 


This means, for example, that the throttle valve could be fully 
opened even though the accelerator pedal has only been de- 
pressed half way. This has the advantage of preventing torque 
losses at the throttle valve. 


After evaluating the torque requirements of the various compo- 
nents such as the A/C system, automatic transmission, ABS/ESP, 
etc., the engine control module calculates the optimal throttle 
valve opening angle for the current situation. 


Aside from that, it results in clearly better pollutant output and 
consumption values under certain load conditions. 


“EPC” is a system containing all components that contribute to 
determining, controlling and monitoring the throttle valve position, 
e.g. Throttle Position (TP) Sensor, Throttle Valve Control Module, 
EPC warning light, Engine Control Module (ECM). 


1.9 EVAP Canister System Function De- 
scription 


Depending on air pressure and‘ambient temperature varying 
quantities of fuel vapors fórm above the fuel surface in the fuel 
tank. 


The EVAP canister system prevents these HC emissions from 
entering the atmosphere. 


With quantity restrictions, fuel vapors travel from the highest point 
of the fuel’tank via the gravity valve (closed at a tilt of 45°) and 
the pressure retention valve to the EVAP canister. 


The activated charcoal in the canister stores these gases like a 
sponge. 


While driving, with oxygen sensor control active (engine warm), 
the Evaporative Emission (EVAP) Canister Purge Regulator 
Valve EVAP Canister Purge Regulator Valve 1 - N80- , (also 
called the regeneration valve) is activated by the Engine Control 
Module (ECM) in pulses dependent on load and engine speed. 
The opening time is dependent on input signals. 


When: purging (recovery of the activated charcoal), the suction 
tube vacuum sucks fresh air in through the ventilation opening on 
the underside of the EVAP canister. The fuel vapors stored 
amongst the activated charcoal and fresh air are proportionately 
supplied:to be burned. 


The pressure retention valve prevents fuel vapors from being 
sucked out ofthe tank when the Evaporative Emission (EVAP) 
canister purge tegulator valve is opened and an intake manifold 
vacuum is present, It therefore ensures that thg@vacuation of the 
EVAP canister has’priority. a 


When no voltage is applied (e.g. wiring open ciféuit), the solenoid 
valve is closed. The EVAP canister_is not purged. 


Function Description of Leak Diagnosis 


The EVAP canister system (incl. fuel tank) is equipped with a leak 
diagnostic that detects leaks (imleaks) in the system. 


The diagnosis operates by pressurizing the system and should 
detect leaks where the damage exceeds 1 mm in diameter. 


During the diagnostic, the Leak Detection Pump (LDP) - V144- 
builds up a pressure of approximately 30 mbar in the EVAP 
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canister system. The pump is switched off once the pressure is 
reached once. When the pressure falls to below a certain figure, 
the pump will switch on again. On Board Diagnostic monitors the 
switch intervals and stores a DTC in DTC memory if the intervals 
are too short. 


RE} 
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2 Description and Operation 

= “2.1 Fuel Tank with Attachments Overview, with FWD”, 
page 134. 

= “2.2 Fuel Tank with Attachments Overview, with AWD”, 
page 137 


= “2.3 Fuel Filler Tube Overview, with AWD”, page 140 
=> “2.4 Fuel Filter Overview", page 142 


= “2.5 Accelerator Mechanism Overview, Engine Code AHA”, 
page 144 


= “2.6 Electronic Engine Power Control (EPC) Overview, Engine 
Code ATQ", page 145 


=> "2.7 EVAP System Overview”, page 147 
= “2.8 EVAP System Overview”, page 148 


2.1 Fuel Tank with Attachments Overview, with FWD 


1-Cap 
2 - Seal 
Q Replace if damaged. 
3 - Fuel Filler Door Unit 
Q With rubber gasket. 
4 - Bolt 
5 - Connecting Hose 
6 - Ground Connection 
Q Ensure connection is 
seated tightly. 
7 - Gravity Valve 


Q To remove valve unclip 
upward out of support. 

Q Test valve for through- 
flow. 


Valve vertical: Open. © 


Valve angled at 45°: 
Closed. 
8 - Switch-Over Valve 


Q To remove valve unclip 
sideways out of support. 


Q Before installing, un- 
screw cap -ltem 1- 
= Item 1 (page 134) . 
Q Checking. Refer to 
=> page 137. 
9 - Vent Line 
Q Black 


Clipped to side of fuel 
tank. 


Ensure line is seated tightly. 
Secure with clamps. Refer to the Parts Catalog. 


a 
m] 
m] 
Q To EVAP canister -Item 15- = Item 15 (page 147) 


28 27 26 25 24 


ad 
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10 - Pressure Retention Valve 
Q For fuel tank ventilation. 
ū To remove valve unclip upward out of support. 
Q Checking. Refer to > page 137. 
11 - Vent Line 
12 - Supply Line 
Q Black 
Q Clipped to side of fuel tank. 
Q Ensure line is seated tightly. 
Q Secure with clamps. Refer to the Parts Catalog. 
Q Between flange -Item 17- = Item 17 (page 135) and fuel filter -Item 28- = Item 28 (page 136) . 
13 - Return Line 
Q Blue 
Q Clipped to side:of fuel tank. 
Q Ensuresline is seated tightly. 
Q > Secure with clamp. Refer to the Parts Catalog. 
Q.°From fuel return line at fuel rail. 
14- Connector 
Q Black, 4-Pin 
Q For fuel gauge sender and Fuel Pump - G6- . 
15 - Union Nut, 60 Nm 
ū Use Ring Nut Spanner - 3217- for removal and installation. 
16 - Fuel Gauge Sender - G- 
ū Clipped onto baffle housing in fuel tank. 
Q Removal and installation. Refer to > “4.5 Fuel Gauge Sender, with FWD", page 170 . 


17 - Flange 
ū Note installation position on fuel tank. Refer to = page 136 . 
18 - Supply Line 
Q Ensure line is seated tightly. 
Q Between the flange -Item 17- = Item 17 (page 135) and the fuel delivery unit -Item 19- 
= Item 19 (page 135) . 
19» Fuel Delivery Unit 
QRemoval and installation. te => “4.1 Fuel Delivery Unit, with FWD", page 158 . 


Q Fuel pump, checking. Refer .1 Fuel Pump with FWD, Checking”, page 149 . 
Q Clean Strainer if soiled 
20 - Seal 
Q To install, place into opening of fuel tank dry. 
ū Replace if damaged. 
Q Moisten with fuel only when installing flange. 
21 - Bolt, 25 Nm 
22 - Bracket 
Q For securing straps. 
Q Note installation position. 


23 - Securing Strap 
ū Observe varying lengths. 
Q Installation position: Locating point (hole) points in driving direction. 
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24 - Vent Line 
Q Ensure line is seated tightly. 
25 - Vent Line 
Q From drip reservoir. 
26 - Retaining Ring 
ū Fastened to the body. 
27 - Bolt, 10 Nm 
28 - Fuel Filter 
Q Installation position: Arrow points in direction of flow. 
29 - Supply Hose 
Q Black with white writing. 
Q Ensure hose is seated tightly. 
Q Secure with clamp. Refer to the Parts Catalog. 
Q To fuel supply line at fuel rail. 
30 - Fuel Tank 
ū Draining. Refer to = “1.5 Fuel Tank with FWD, Draining", page 128 
Q Support using Engine/Transmission Jack - VAG1383A- when removing. 
Q Removal and installation. Refer to "4.3 Fuel Tank, with FWD", page 166 . 


31 - Vent Line 


Q From EVAP canister to Evaporative Emission (EVAP) Canister Purge Regulator Valve - N80- . 


Q Clipped onto the fuel tank. 
32 - Return Line 
Q Ensure line seated tightly. 
Q Between flange -Item 17 - > Item {7 (page 135) and baffle housing in fuel tank. 


33 - Drip Reservoir 
Q Clipped onto fuel filler tube. 


34 - Bolt, 25 Nm 
35 - O-ring 
Q Replace if damaged. 


Installation Position, Fuel Delivery Unit Flange 
Marking on flange -1- must align with marking on fuel tank -2-. 


(a) Note 


After installing fuel delivery unit flange, make sure the supply, re- 
turn and breather lines are still clipped onto the fuel tank. 
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Checking Switch-Over Valve 
Pin in rest position: Closed 


Pin pressed in direction of arrow: Open 


(a) Note 


Before installing change-over valve, unscrew cover from fuel 
tank. 


N20-0438 


Checking Pressure Retention Valve 


The pressure retaining valve is opened in both flow directions 
-arrow 1- on the gravity valve side. 


It is only opened in one flow direction -atrow 2- on the side of the 
switch-over valve. 


N20-0437, 


22 Fuel Tank with Attachments Overview, with AWD 


Fuel filler tube. Refer to 
= “2.3 Fuel Filler Tube Overview, with AWD", page 140 . 
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1 - Connector 
Q Black, 4-pin 
Q For fuel gauge sender 
and Fuel Pump - G6- . 
2 - Locking Ring, 110 Nm 


Q Ensure lock ring is seat- 
ed tightly. 


Q Use Wrench - 3087- to 
remove and install. 


3 - Supply Line 
Q White writing. 


Q Ensure line is seated 
tightly. 


4 - Fuel Gauge Sender - G- 
Q Removal and installa- 
tion. Refer to 


> “4.6 Fuel Gauges 
Sender, with AWD"2, 


page 171. 
5 - Fuel Delivery Unit 
Q With flange. 
Q Removal and installa- 


tion. Refer to 
= “4.2 Fuel Delivery 
Unit, with AWD”, 
page 161. 

Q Fuel pump, checking. 
Refer to 
= “3.2 Fuel Pump with 
AWD, Checking” 


page 152. 
Q Clean strainer if soiled. 
6 - Bolt, 2Nm N20-0735 
7 - Supply Line 


Q White marking/writing. 
Q Ensure line is seated tightly. 
Q To fuel supply line at fuel rail. 
8 - Fuel Filter 
Q Removal and installation. Refer to > “2.4 Fuel Filter Overview", page 142 . 
9 - Vent Line 
Q Check for proper seating. 
10 - Vent Line 
Q Check for proper seating. 
11 - Vent Line 
ū To avoid damaging the fuel tank connection, route the breather line so that it is free of tension. 
Q Check for proper seating. 
12 - Vent Line 
Q Check for proper seating. 


13 - From Connecting Hose 
Q Ensure hose is seated tightly. 
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14 - Vent Line 
Q From EVAP canister to Evaporative Emission (EVAR):Gahister Purge Regulator Valve - N80- . 
Q Clipped onto the fuel tank. 
15 - Union Nut, 60 Nm 
Q Use Wrench - 3218- for removal and installation. 
16 - Connector 
Q Black, 2-pin 
Q For fuel supply sensor 3. 
17 - Fuel Level Sensor 3 - G237- 
Q Removal and installation. Refer to > “4.8 Fuel Level Sensor 3, with AWD", page 173 . 
18 - Seal 
ū Replace if damaged. 
Q To install, place into opening?of fuel tank dry. 
Q > Only coat with fuel when installing sensor or flange. 
19 - Heat Shield 
Q For fuel delivery connection. 
20 - Bolt, 10 Nm 
21 - Bolt, 23 Nm 
22 - Securing Strap 
Q Note installation position. 


23 - Retaining Clip a 
Q Ensure clip is seated tightly. 


24 - Bolt, 23 Nm 
25 - Heat Shield 

Q For fuel tank. 
26 - Fuel Level Sensor 2 - G169- 

Q Removal and installation. Refer to > “4.7 Fuel Level Sensor 2, with AWD", page 171 . 
27 - Fuel Tank 

ū Support using Engine/Transmission Jack - VAG1383A- when removing. 

Q Removal and installation. Refer to = “4.4 Fuel Tank, with AWD", page 168 . 
28 - Return Line 

ū Blue writing. 

Q Ensure line is seated tightly. 

Q From fuel return line at fuel rail. 
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2.3 Fuel Filler Tube Overview, with AWD 
Fuel tank. Refer to 


= “2.2 Fuel Tank with Attachments Overview, with AWD”, 
page 137. 


1-Cap 
2 - Seal 
Q Replace if damaged. 


3 - Bolt 


4 - Fuel Filler Door Unit 
Q With rubber gasket. 


5 - Gravity Valve 
Q To remove valve unelip 
upward out of support. 
Q From 08.2003 as com- 
pete part. Refer to: 
= page 142. 4 


Q Test valve for through- 
flow. 


Valve vertical: Open 


Valve angled at 45% 
Closed 


(a) Note 


valve > page 141 and d ee jr 
eomneeton using quick \actihg-cou- 
pling. K7 


6 - O-ring 
ū Replace if damaged. 
7 - Breather Valve 


Q To remove valve unclip 
sideways out of support. N20-0733 


Q From 08.2003 as com- 
pete part. Refer to > page 142. 


Q Before installing, unscrew cap -Item 1- = Item 1 (page 140) . 
Q Checking. Refer to > page 141. 
8 - Combination Protection Valve 
Q For fueling ventilation. 
Q Note installation position: White valve-side to filler flange bottom. 


9 - Pressure Retention Valve 
Q From 08.2003 as compete part. Refer to > page 142. 
Q Checking. Refer to > page 142. 
10 - Junction Piece 
Q From 08.2003 as compete part. Refer to > page 142. 
11 - Connection Piece 
Q Ensure connection is seated tightly. 
Q Press together at front to release. 
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12 - Bolt, 23 Nm 
13 - Vent Line 

Q To EVAP canister. 

Q Ensure line is seated tightly. 
14 - Non-Return Valve 

Q Note installation position: Grey valve side faces toward the sealing cap = Item 1 (page 140) . 
15 - Vent Line 

Q Ensure line is seated tightly: 
16 - Vent Line 

Q Ensure line is seated tightly. 
17 - Vent Line, 

Q Ensuré line is seated tightly. 
18 - Connecting Hose 

Q Teconnection on fuel tank. 

Q Ensure hose is seated tightly. 
19 - Vent Line 

Q -€nsure line is seated tightly. 
20 - Trim Strip 
21 - Fuel Tank Filler Tube 
22 - Non-Return Valve 

Q From 08.2003 as compete part. Refer to > page 142. 


O Note installation position: Gray valve side faces in direction of floater valve -Item 24- 
= 'ttem 24 (page 141). 


23 - Ground Connection 
Q Ensure connection is seated tightly. 


24 - Floater Valve 


Q From 08.2003 as compete part. Refer tol‘page 142 . 
Q For fueling ventilation. 


25 - Protective Cap 


Checking Breather Valve 
Lever in rest position: Closed 
Lever pushed in direction of arrow: Open 


(a) Note 


+ When checking the complete part > page 142, the gravity 
valve = Item 5 (page 140) must be vertical. 


+ Before installing valve, unscrew cap from fuel tank. 


dirs 


20-0590 
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Checking Pressure Retention Valve 


The pressure retaining valve is opened in both flow directions 
-arrow 1- on the gravity valve side = Item 5 (page 140) . 


It is only opened in one flow direction -arrow 2- on the side of the 


bleeder valve = Item 7 (page 140) . 


B Note 


When checking the complete part > page 142 , press lever on 
the bleeder valve > page 141 and hold the gravity valve 
= Item 5 (page 140) to keep it vertical. 


Complete Components 


From 08.2003, the components indicated are installed as com- 
plete components. 


2.4 Fuel Filter Overview 
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1 - Banjo Bolt, 35 Nm 
2- Seal 

Q Replace 
3 - Supply Line 

Q Black 


Q Ensure line is seated 
tightly. 


Q From the fuel delivery 
unit. 


4 - Direction of Travel 
5 - Retaining Clip 
6 - Fuel Tank 
7 - Bolt, 2 Nm 
8 - Banjo Bolt, 25 Nm 
9 - Connecting Piece 
10 - Supply Line 

Q White writing 


Q Ensure line is seated 
tightly. 

Qa Je mie supply line at fuel 
rail. 


11 - Fuel Filter 


Q Note installation posi- 
tion. 


Installation Position of Fuel Filter 

1- Direction of travel 

2- connection from the fuel delivery unit 

3- Fuel filter, installation position: Arrow on filter housing points 
in direction of flow {p 

4- Retaining clip 

5- Connection to fuel supply line;at fuel distributor 

Installing 


N20:0739 


— Install the fuel filter so that dimension -a- is 32 to 36 mm. 


A 
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2.5 Accelerator Mechanism Overview, Engine Code AHA 


1 - Accelerator Pedal Cable 
Mount 


Q > On bulkhead in plenum 
chamber. 


Q Removal and installa- 
tion. Refer to 
=> page 145. 


2 - Accelerator Pedal Cable 
Mount 


Q To the bulkhead. 
Q Only for vehicles with 
manual transmission. 
3 - Retaining Clip 
Q Only for vehicles with 
manual transmission. 


Q Check for secure seat. 
Q Attached behind the 
bulkhead. 
4 - Retaining Clip 
Q Only for vehicles with 
automatic transmission. 
Q Check for secure seat. 
Q Attached in front of the 
bulkhead. 
5 - Kick Down Switch - F8- 
Q To the bulkhead 


Q Checking. Refer to 
= "3.3 Accelerator Ped- 
al Cable, Engine Code 
AHA, Adjusting” 


page 156 . 
6 - Connector N20-0165 
Q Black, 2-pin 


7 - Accelerator Pedal Cable 
Q Adjusting. Refer to > “3.3 Accelerator Pedal Cable, Engine Code AHA, Adjusting”, page 156 . 
Q Never re-use damaged accelerator pedal cables, replace. 

8 - Cable Pulley 
Q To the throttle valve control module. 


9 - Positioning Clip 


Q Adjusting accelerator pedal (AP) cable. Refer to 
= "3.3 Accelerator Pedal Cable, Engine Code AHA, Adjusting”, page 156 . 


10 - Bracket 
Q For accelerator pedal cable. 


11 - Accelerator Pedal 
12 - Bracket 


13 - Accelerator Pedal Stop 
Q Different versions. 
Q Installation position of accelerator pedal stop on mounting bracket. Refer to = page 145 . 
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Accelerator Pedal Cable Mount, Removing-and Installing 
Removing 


- Rotate accelerator pedal cable mount counter-clockwise ap- 
proximately 90° and remove from bulkhead in plenum cham- 
ber. 


Installing 


— Insert accelerator pedal cable through bulkhead in plenum 
chamber -arrow 1-. 


- Slide accelerator pedal cable mount into bulkhead and rotate 
clockwise approximately 90° -arrow 2-. 


20-0226 


Accelerator Pedal-Stop on Mounting Bracket, Location 


+ In vehicles with manual transmission, the writing “HHH” or 
“HS” is visible on the accelerator pedal stop -1- while installed. 


@ In vehicles with-automatic transmission, the writing “AAA” or 
“AG’ is visible onthe accelerator pedal stop -2- while installed. 


[Monee] 
2.6 Electronic Engin€Power Control ee Overview, Engine Code ATQ 
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1 - Bracket 
2 - Connector 

Q Black, 6-pin: 
3 - Bolt, 10 Nm 


4 - Throttle Position (TP) Sen- 
sor - G79 and'G185- 
Q Not adjustable. 
Q Remove footwell cover 
to remove sensor. 
5 - Bracket 
Q For footwell cover. 


Q Clipped to throttle posi- 
tion sensor. 


N20-0376 
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2.7 EVAP System:Overview 


1 - Bracket for Leak Detection 
Pump (LDP) 


Q Bolted to body. 
2 - Bolt 
3 - Washer 
4- nae Detection Pump (LDP) 


Q In left rear wheel hous- 
ing behind wheel hous- 
ing liner. 


5 - Connector 
Q 3-pin 
6 - Clutch 


Q Press together at front 
to release. 


7 - Connecting Hose 
Q Pressure side. 

8 - Connecting Hose 
Q Intake side. 


9 - Air Filter for Leak Detection 
Pump (LDP) 


10 - Connecting Piece 
11 - Connecting Pipe 
12 - EVAP Canister 


Q Inside the spare wheel 
well on the underbody. 


13 - Bolt, 15 Nm 
14 - Nut, 10 Nm 


15 - Vent Line 
Q Vehicles with front wheel drive (FWD): From change-over valve at fuel tank. 
Q Vehicles with all wheel drive (AWD): From bleeder valve at fuel tank. 

16 - To Evaporative Emission (EVAP) Canister Purge Regulator Valve - N80- 

Q In engine compartment at air filter. 


17 - Vacuum Line 
Q To the throttle valve control module. 


18 - Connecting Hose 
Q Vacuum side. 


19 - Connection Angle 

20 - Bracket for Leak Detection Pump (LDP) 
21 - Nut, 2 Nm 

22 - Nut, 8 Nm 
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2.8 EVAP System Overview 


1 - Fuel Filler Door Unit 

2 - Fuel Tank 

3 - Fuel Delivery Unit 

4 - Leak Detection Pump (LDP) 
144- 


5 - Air Filter for Diagnosis 
Pump 


6 - Fuel Pressure Regulator 


7 - Fuel Distributor with Fuel 
Injectors 


8 - Throttle Valve Control Mod- 
ule - J338- 


9 - Air Filter Housing 


10 - Evaporative Emission 
(EVAP) Canister Purge Regu- 
lator Valve 1 - N80- 


11 - Mass Air Flow (MAF) Sen- 
sor - G70- 


12 - Fuel Filter 


13 - EVAP Canister 


Q_ Inside the spare wheel 
well on the underbody. 
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3 


Diagnosis and Testing 


= “3.1 Fuel Pump with FWD, Checking”, page 149 
= “3.2 Fuel Pump with AWD, Checking", page 152 


= “3.3 Accelerator Pedal Cable, Engine Code AHA, Adjusting” 
page 156 


3.1 Fuel Pump with FWD, Checking 
=> “3.1.1 Fuel Delivery, Checking”, page 149 
= “3.1.2 Fuel Pump Check Valve, Checking”, page 152 
3.1.1 Fuel Delivery, Checking 


Special tools and workshop equipment required 


Vehicle Diagnostic Tester 

Fuel Injector Pressure Gauge - VAG1318- 
Adapter - VAG1318/10- 

Adapter - VAG1318/11- 

Adapter - VAG1318/12- 

Adapter - VAG1318/16- 


Remote Control - VAG1348/3A- with Adapter Gable - 
VAG1348/3-2- 


+ Connector Test Set - VAG1594C- 
+ Multimeter - VAG1715- 
Test Conditions 


+ + ++ OO o 


+ Fuse no. 28 must be OK. 
* The battery voltage must be at least 11.5 V. 


* All electrical consumers like, for example, lights and rear win- 
dow heating, must be switched off. 


. kyana is equipped with an A/C system, it must be switched 
off. 


(a) Note 


Note the description of the emergency fuel shut-off function. Refer 
to > “1.7 Emergency Fuel Shut-Off, page 131“ 


Checking 
- Remove fuel filler cap from fuel filler tube. 


-= Remove intake manifold cover. 


A WARNING 


Fuel supply lines are under pressure! Wear protective goggles 
and protective gloves to avoid damage and contact with skin. 

Before removing from hose connection wrap a cloth around the 
connection. Then release pressure by carefully pulling hose off 
connection. 


44 
44 
act 
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c 


i 
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- Open threaded connection -arrow- and catch exiting fuel using 
a rag. 


B Note 


Counterhold hex bolt of fuel distributor to release bolt. Tightening LS 


Specifications 22 Nm. 


= Connect Fuel Injector Pressure Gauge - VAG1318- with 
Adapter - VAG1318/12- to fuel supply line. 


- Connect Adapter - VAG1318/16- onto Adapter - VAG1318/11- 
of Fuel Injector Pressure Gauge - VAG1318- and hold it in a 
measuring container. 


— Open shut-off valve of Fuel Injector Pressure Gauge - 
VAG1318- . Lever will point in direction of flow -A-. 


-= Remove cover in front of fuse holder. 


- Pull fuse No. 28 from the fuse holder. 


- Connect Remote Control Connection - VAG1348/3A- with 
Adapter Cable - VAG1348/3-2- to contact 28a to fuel pump 
and battery positive (+). 


- Operate Remote Control Connection - VAG1348/3A- . Slowly 
close shut-off tap, until pressure gauge shows 4 bar. From this 
point on do not move position of shut-off tap. 


- Empty the measuring container. 


- Fuel delivery rate of Fuel Pump (FP) is dependent on battery 
voltage. Therefore, connect multimeter to vehicle battery using 
adapter cables from -VAG1594A- . 


- Operate remote control for 30 seconds and measure battery 
voltage. 


i 


8/16 ~ 


20-0135, 
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— Compare the quantity of fuel delivered with specification. 
*) Minimum delivery rate cm8/30 s 


**) Voltage at fuel pump with engine off and pump running (ap- 
proximately 2 Volts less than battery voltage). 


Example: 


During the test, a voltage of 12.2 volts is measured at the battery. 
As the voltage at the pump is approximately 2 volts less than the 
battery voltage then this will equate to a minimum delivery rate of 
550 cm3/30 s. 


If the minimum delivery rate is not attained: 

— Check the fuel lines for possible restrictions (kinks) or block- 
ages. 

- Disconnect the supply line -1- from fuel filter. 


- Connect Fuel Injector Pressure Gauge - VAG1318- with 
Adapter - VAG1318/10- to hose. 


- Check the fuel delivery rate again. 

If the minimum delivery rate is now attained: 

- Replace fuel filter. 

If the minimum delivery rate is again not attained: 


- Remove the fuel delivery unit and check fuel strainer for soil- 
ing. Refer to 
=> "4.1 Fuel Delivery Unit, with FWD", page 158 . 


Only when up to now no malfunction has been detected: 


- Replace the fuel delivery unit if the fuel pump is faulty. Refer 
to = “4.1 Fuel Delivery Unit, with FWD", page.458 . 


The fuel delivery rate has been reached, but still there is a fault 
wenn the fuel supply, for example, an intermittent loss of fuel 
supply: 


- Check the current draw of the fuel pump as follows: 


— Reconnect all disconnected fuel lines. 

- Remove luggage compartment floor cover. 

- Remove the cover from the fuel-delivery unit. 

- Connect the current pick-up of the Multimeter - VAG1715- or 


the Vehicle Diagnostic Tester to wire of 4-pin connector, ter- 
minal 1 -arrow-. 


- Start the engine and run at idle speed. 
- Measure current draw of fuel pump. 
Specified value: max. 8 amps. 


(a) Note 


If malfunction in fuel system is sporadic, test can also be per- 
formed during a road test, but a second persons required. 
If the current draw is exceeded: 


— Replace the fuel delivery unit if the fuel pump is faulty. Refer 
to = “4.1 Fuel Delivery Unit, with FWD”, page 158 . 
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3.1.2 Fuel Pump Check Valve, Checking 

Test Conditions 


* Remote Control - VAG1348/3A- 
* Fuel Injector Pressure Gauge - VAG1318- 


Test Sequence 


B Note 


At the same time the connections on the fuel delivery unit from 
the fuel delivery unit to the Fuel Injector Pressure Gauge - 
VAG1318- are checked for leaks. 


- Close pressure gauge shut-off valve (lever perpendicular to 
direction of flow, position -B-). 


— Operate Remote Control - VAG1348/3A- at short intervals, 
until a pressure of approximately 4 bar has built up. 


A WARNING 


Danger of spray when opening shut-off valve, Hold container 
in front of open connection on pressure gauge. 


- If pressure builds up too high, lower excess pressure by care- 
fully. opening the shut-off tap. 


— Watch the pressure decrease on the pressure gauge. 
After 10 minutes the pressure must not drop below: 
Engine cold: 2.2 bar 


Engine hot: 3.0 bar 
decrease. 


If the pressure drops further: 
= Check the line connections for leaks. 
If no fault is detected in the wiring: 


= Replace the fuel delivery unit if the fuel pump is faulty. Refer 
to > “4.1 Fuel Delivery Unit, with FWD", page 158 . 


3.2 Fuel Pump with AWD, Checking 
=> "%}2.1 Fuel Delivery, Checking”, page 152 
= “3.22 Fuel Pump Check Valve, Checking”, page 155 


3.2.1 Fuel Delivery, Checki 
Special tools and workshop equipment réQquired 


Vehicle Diagnostic Tester, 


Fuel Injector Pressure Gauge - VAG1318- 
Adapter - VAG1318/10- 
Adapter - VAG1318/11- 
Adapter - VAG1318/12- 
Adapter - VAG1318/16- 


rer eo +o 
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@ Remote Control - VAG1348/3A- with Adapter Cable - 
VAG1348/3-2- 


+ Connector Test Set - VAG1594A- 

@ Multimeter - VAG1715- 

Test Conditions 

* Fuse no. 28 must be OK. 

* The battery voltage must be at least 11.5 V. 


+ All electrical consumers like, for example, lights and rear win~ 
dow heating, must be switched off. 


. i venice is equipped with an A/C system, it must be switched 
off. 


(a) Note 


Note the description of the emergency fuel shut-off function. Refer 
to = “1.7 Emergency Fuel Shut-Off, page 131. 


Checking 
- Remove fuel filler cap from fuel filler tube. 
— Remove intake manifold cover. 


A WARNING 


Fuel supply lines are under pressure! Wear protective goggles 
and protective gloves to avoid damage and contact with skin. 
Before removing from hose connection wrap a cloth around the 
eonnecton. Then release pressure by carefully pulling hose off 
connection. 


- Open threaded connection -arrow- and catch exiting fuel using 
a rag. 


(a) Note 


Counterhold hex bolt of fuel distributor to release bolt. Tightening 
specifications: 22 Nm. 
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-= Connect Fuel Injector Pressure Gauges VAG1318- with 
Adapter - VAG1318/12- to fuel.supply line. 


- Connect Hose Adapter VAG1318/16- onto Adapter - 
VAG1318/11- of Fugt Injector Pressure Gauge - VAG1318- 
and hold it in a measuring container. 


- Open shut-offivalve of Fuel Injector Pressure Gauge - 
VAG1318- .Cever will point in direction of flow -A-. 


— Remove cover in front of fuse holder. 


= Pull fuse No. 28 from the fuse holder. 


- Connect Remote Control - VAG1348/3A- with Adapter - 
VAG1348/3-2- to contact 28a -arrow- to fuel pump and battery 
positive (+). 

- Operate Remote Control - VAG1348/3A- . Slowly close shut- 
off tap, until pressure gauge shows 4 bar. Frot is point on 
do not move position,of shut-off tap. 


- Empty the measuring container. a 


- Fuel delivery rate of Fuel Pump (FP)is dependent‘on battery 
voltage. Therefore, connect multimeter to vehicle battery using 
adapter cables from Connector Test Set - VAG1594A- . 


- Operate remote control for 30 seconds and measure battery 
voltage. 


- Compare the quantity of fuel delivered with specification. 


*) Minimum delivery rate cm3/30 s 


**) Voltage at fuel pump with engine off and pump running (ap- 
proximately 2 Volts less than battery voltage). 


Example: 


During the test, a voltage of 12.2 volts is measured at the battery. 
As the voltage at the pump is approximately 2 volts less than the 
battery voltage then this will equate to a minimum delivery rate of 
550 cm9/30 s. 


If the minimum delivery rate is not attained: 


- Check the fuel lines for possible restrictions (kinks) or block- 
ages. 
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— Disconnect the supply line -1- from fuel filter. 


- Connect Fuel Injector Pressure Gauge - VAG1318- with 
Adapter - VAG1318/10- to hose. 


— Check the fuel delivery rate again. 

If the minimum delivery rate is now attained: 

— Replace fuel filter. 

If the minimum delivery rate is again not attained: 


— Remove the fuel delivery unit and check fuel strainer for soil- 
ing. Refer to 
= “4.1 Fuel Delivery Unit, with FWD", page 158 . 


Only when up to now no malfunction has been detected: 


- Replace the fuel delivery unit if the fuel pump is faulty. Refer 
to = “4.1 Fuel Delivery Unit, with FWD", page 158 . 


The fuel delivery rate has been reached, but still there is a fault 
within the fuel supply, for example, an intermittent loss of fuel 
supply: 


- Check the current draw of the fuel pump as follows: 


— Reconnect all disconnected fuel lines. 

- Remove luggage compartment floor cover. 

- Remove the cover from the fuel delivery unit. 

- Connect the current pick-up of the Multimeter - VAG1715- or 


the Vehicle Diagnostic Tester to wire of 4-pin connector, ter- 
minal 1 -arrow-. 


- Start the engine and run at idle speed. 
- Measure current draw of fuel pump. 
Specified value: max. 8 amps. 


(i) Note 


If malfunction in fuel system is. sporadic, test can also be per- 
formed during a road test, buta second person is required. 
If the current draw is exceeded: 


- Replace the fuel delivery unit if the fuel pump is faulty. Refer 
to > “4.1 Fuel Delivery Unit, with FWD", page 158 . 


3.2.2 Fuel Pump Check Valve, Checking 
Test Conditions 

+ Remote Control - VAG1348/3A- 

+ Fuel Injector Pressure Gauge - VAG1318- 

Test Sequence 


(a) Note 


At the same time the connections on the fuel delivery unit from 
the fuel delivery unit to the Fuel Injector Pressure Gauge - 


VAG1318- are checked for leaks. a 


V.A.G 1318 

V.A.G 1318/10 
V.A.G 1318/11 
V.A.G 1318/16 
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— Close pressure gauge shut-off valve (lever perpendicular to 
direction of flow, position -B-). 


— Operate remote control at short intervals, until a pressure of 
approximately 4 bar has built up. 


A WARNING 


Danger of spray when opening shut-off valve. Hold:container 
in front of open connection on pressure gauge. 


- If pressure builds up too high, lower excess pressure by care- 
fully opening the shut-off tap. 


- Watch the pressure decrease on thé pressure gauge. 
After 10 minutes the pressure must not drop below: 


Engine cold: 2.2 bar 
Engine hot: 3.0 bar 
decrease. 


If the pressure drops further: 
= Check the line connections for leaks. 
If no fault is detected in the wiring: 


- Replace the fuel delivery unit if the fuel pump is faulty. Refer 
to > “4.1 Fuel Delivery Unit, with FWD", page 158. 


3.3 Accelerator Pedal Cable, Engine Code 
AHA, Adjusting 

Special tools and workshop equipment required 

+ Hand-Held Multimeter - VAG1526B- 

+ Connector Test Set - VAG1594C- 

With Manual Transmission 


- Adjust accelerator pedal cable via swapping of positioning clip 
-arrow- at support bracket so that Wide Open Throttle (WOT) 
postion is reached on cable pulley of throttle valve control 
module. 


Vehicles with Automatic Transmission 
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Adjust accelerator pedal cable via swapping of positioning clip 
-arrow- at support bracket so that Wide Open Throttle (WOT) 
position is reached on cable pulley of throttle valve control 
module. 


Release accelerator pedal. 


Disconnect the 2-pin connector from the Kick Down Switch - 
F8- in the engine compartment (on the bulkhead). 


20-0238 


Connect Hand-Held Multimeter - VAG1526B- using adapter 
cables from Connector Test Kit - VAG1594C- to kick down 
switch. 

Measure resistance at switch. 

Specified value: » Q (no continuity) 


Move accelerator pedal slowly in direction of Wide Open 
Throttle (WOT). 


Shortly after kickdown point, resistance must drop to 0 Q. For 
this, accelerator pedal must be located slightly before stop. 
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4 Removal and Installation 
=> “4.1 Fuel Delivery Unit, with FWD", page 158 
= “4.2 Fuel Delivery Unit, with AWD”, page 161 
=> “4.3 Fuel Tank, with FWD”, page 166 

= “4.4 Fuel Tank, with AWD”, page 168 

= “4.5 Fuel Gauge Sender, with FWD", page 170 
= “4.6 Fuel Gauge Sender, with AWD”, page 171 
= “4.7 Fuel Level Sensor 2, with AWD", page 171 
=> “4.8 Fuel Level Sensor 3, with AWD”, page 173 


= “4.9 Suction Jet Pump, Removing, Installing and Checking, with 
AWD", page 176 


4.1 Fuel Delivery Unit, with FWD 
= “4.1.1 Fuel Delivery Unit, Removing", page 158 
=> “4.1.2 Fuel Delivery Unit, Installing”, page 159 
4.1.1 Fuel Delivery Unit, Removing 
Special tools and workshop equipmentrequired 

@ Ring Nut Spanner - 3217- 

+ Fuel Extracting Device - VAS5091- 

+ Fuel Pump Wrench - 3307- 

+ Release Tool - T40020- 


(i) Note 


+ When removing unior-nut from flange, fuel tank must not be 
filled more than 3/4. 


+ Empty fuel tank if necessary. Refer to 
=> “1.5 Fuel Tank with RWD, Draining", page 128 . 


+ Read safety precautions before beginning work. Refer to 
= “1.1 Safety Precautions" page 127. 


+ Read rules of cleanliness before beginning work. Refer to 
= “1.2 Clean Working Conditions”, page 127 . 


- Check if a coded radio is installed. Obtain the anti-theft code 
if necessary. 


= Turn off the ignition and all electrical consumers. a 


- Disconnect battery ground (GND) strap. Referto > Electrical 
Equipment; Rep. Gr. 27 ; Removal and Installation’. 


— Open fuel filler flap briefly and then close again. 
- Remove luggage compartment floor cover. 
- Remove the cover from the fuel delivery unit. 
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A WARNING 


Fuel supply lines are under pressure! Wear protective goggles 


and protective gloves to avoid damage and contact with skin. 

Before removing from hose connection wrap a cloth around the 
connection. Then release pressure by carefully pulling hose off 
connection. 


— Disconnect 4-pin connector and the supply and return lines 
from the flange -arrows-. 


— Seal the lines so that the fuel system is not contaminated by 
dirt etc. 


- Use Ring Nut Spanner - 3217- to remove union nut. 
- Pull flange and seal out of the opening in fuel tank. 


- Disconnect connector for fuel gauge -1- on inside of flange. 


(a) Note 


Connector -2- to Fuel Pump (FP) can remain connected. 

- Remove the fuel return line -3- on the inside of the flange using 
the Release Tool - T40020- . 

- If necessary, siphon fuel until to uppe 


- Rotate the fueldelivery unit approxi 
the Fuel Pump Wrench - 3307- and 
flange. 


(a) Note 


/f the delivery unit is to be replaced then drain old delivery unit 
before disposal. 


ge of baffle housing. 


tély 15° to theleft using 
Ove it together with the 


4.1.2 Fuel Delivery Unit, Installing 
Special tools and workshop equipment required 
@ Ring Nut Spanner - 3217- 
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+ Fuel:Pump Wrench - 3307- 


(a) Note 


+ “Read safety precautions before beginning work. Refer to 
= “1.1 Safety Precautions’, page 127. 


#5 Read rules of cleanliness before beginning work. Refer to 
= “1.2 Clean Working Conditions”, page 127 . 


—° Insert fuel delivery unit into the baffle housing inside the fuel 
tank so that the notch -1- on the fuel delivery unit aligns with 
the marking -2- on the baffle housing. 


The fuel delivery unit can be pressed down in this position. 


a) Note 


Baffle housing is shown without fuel tank for sake of illustration. 


a 20-0576 


- Rotate the fuel delivery unit approximately’15° to the right us- 
ing the Fuel Pump Wrench - 3307- until it stops. 


- Notch -1- aligns with marking -3- (bayonet connection). 
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— Attach the fuel return line -2- to the inside of the flange. 


(a) Note 


+ Always use a new O-ring for the fuel return line. 
+ Coat O-rings for fuel return line with fuel. 


— Insert wire -1- to sender for fuel gauge on flange. 
— Insert new seal for flange, dry, into opening of fuel tank and 
coat only the inner side (equipment flange) with fuel. 
— With flange in installation position, turn counter-clockwise and 
insert into fuel tank. 
Marking -1- on flange must align with marking -2- on fuel tank . 
— Tighten union nut. 
Tightening specifications: 60 Nm 


The rest of the assembly is basically a reverse of the disassem- 
bling sequence. 


(i) Note 


+ Do not swap supply and return lines (supply line -white- writ- 
ing, return line -blue- writing). 


+ Fuel lines must be secured with clamps. Refer to thei Parts 
Catalog. 


+ Ensure fuel hoses are seated securely. 
+ After installing fuel delivery unit flange,.make sure the supply, 
return and breather lines are still attached to the fuel tank. 


- Check DTC memory of all control modules, repair all stored 
malfunctions, and erase DTC memory afterwards. Refer to the 
Vehicle Diagnostic Tester 


4.2 Fuel Delivery Unit, with AWD 
=> “4.2.1 Fuel Delivery Unit, Removing”, page 161 


> “4.2.2 Fuel Delivery Unit, Installing”, page 164 
4.2.1 Fuel Delivery Unit, Removing 


Special tools and workshop equipment required 
@ Wrench - 3087- 

+ Fuel Pump Wrench - 3307- 

@ Torque Wrench 40-200Nm - VAG1332- 

+ Release Tool - T40020- 


DD) 
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(a) Note 


+ To remove locking ring, fuel tank may be a maximum of 1/4 
full. 


+ Drain right fuel tank chamber if necessary. Refer to 
= “1.6 Fuel Tank with AWD, Draining", page 129. 


+ Read safety precautions before-beginning work. Refer to 
= “1.1 Safety Precautions", page 127 . 


+ Read rules of cleanliness before beginning work. Refer to 
= “1.2 Clean Working Conditions", page 127. 


= Check if a coded radio is installed. Obtain the anti-theft code 
if necessary. 


= Turn off the ignition and all electricabconsumers. 


- Disconnect battery ground KEND) strap, Refer to > Electrical 
Equipment; Rep. Gr. 27 ; Removal anddnstallation . 


— Open fuel filler flap briefly and then close again. 
- Remove rear seat bench. 
- Remove the cover from the fuel delivery unit. 


A WARNING 


Fuel supply lines are under pressure! Wear protective goggles 


and protective gloves to avoid damage and contact with skin. 

Before removing from hose connection wrap a cloth around the 
connection. Then release pressure by carefully pulling hose off 
connection. 


- First mark the supply and return lines. Then disconnect the 4- 
pin connector and the lines from the flange -arrows-. 


- Soal the lines so that the fuel system is not contaminated by 
irt etc. 


- Remove locking ring using Wrench - 3087- . 


- Pull flange and seal out of the opening in fuel tank. 


20-0139 
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- Disconnect connector -1- (white) and -2- (black) on inside of 
flange. 


— If necessary, siphon fuel from right chamber of fuel tank. 


20-0548 


- Unclip distributor piece -1- from lower part of baffle housing. 
To do so, press the two catches, positioned one behind the 
other -2-, toward the outside -arrow A- and disconnect the dis- 
tributor piece -arrow B-. 


(a) Note 


Baffle housing is shown without fuel tank for sake of illustration. 


— Disconnectthe fuel return line -1- from the distributor -2-. To 
do so, release hose coupling of return line using Release Tool 


o 


N20.0736 


- Turn the fuel delivery unit approximately 15° toward left using 
a Fuel Pump Wrench - 3307- and remove it. 


(a) Note 


/f the delivery unit is to be replaced then drain old delivery unit 
before disposal. 
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4.2.2 Fuel Delivery Unit, Installing 
Special tools and workshop equipment required 
+ Wrench - 3087- 

+ Fuel Pump Wrench - 3307- 

@ Torque Wrench 40-200Nm - VAG1332- 


a] Note 


+ Read safety precautions before beginning work. Refer to 
= “1.1 Safety Precautions", page 127. 


+ Read rules of cleanliness before beginning,workiRefer,to, 
= “1.2 Clean Working Conditions’, patie 127 . 


- Insert fuel delivery unit into'the baffle housing inside the fuel 
tank so that the notch -1- on the fuel delivery unit aligns with 
the marking -2- on the baffle housing. 


The fuel delivery unit can be pressed down in this position. 


(a) Note 


Baffle housing is shown without fuel tank for sake of illustration. 


- Rotate the fuel delivery unit approximately 15° to the right us- 
ing the Fue Pump Wrench - 3307- until it stops. 


en 
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Notch -1- aligns with marking -3- (bayonet connection). 


— Press on return line -1- on distributor piece -4- until hose cou- 
pling engages. 


(a) Note 


+ Always use new O-rings -9- for the fuel return line. 
+ Coat O-rings for fuel return line with fuel. 


- Connect the distributor piece -4- to baffle housing -8- and 
check the catch (pull against). 


20-0738 


- Connect connectors.*1- and -2- to inside of flange. 


+ mitg connector.+1- for Fuel Level Sensor - G- to fuel supply 
side. 


@ Black connector -2- for Fuel Level Sensor 2 - G169- to fuel 
return side. 


- Insert new.seal for flange, dry, into opening of fuel tank and 
coat only the inner side (equipment flange) with fuel. 


4. Removal and Installation 1 65 


Passat 1997 > , Passat Variant 1997 > 
Engine Mechanical, Fuel Injection and Ignition - Edition 02.2013 


— Insert lines into fuel tank and install flange. 
Marking on flange -1- must align with marking on fuel tank 


-2-. 
- Check sealing ring for correct positioning. 
- Tighten locking ring using Wrench - 3087- . 


The rest of the assembly is basically a reverse of the disassem- 
bling sequence. 


u Note 


Do not swap supply and return lines (supply line -white- writ- 
ing, return line -blue- writing). 


+ Secure fuel hoses with clamps. Refer to Parts Catalog. 

+ Ensure fuel hoses are seated securely. 

+ After installing fuel delivery unit flange, make sure the supply, 
return and breather lines are still attached to the fuel tank. 


- Check DTC memory of all contro! modules, repair all stored 
malfunctions, and erase DTC memory afterwards. Refer to 
Vehicle Diagnostic Tester . 


4.3 Fuel Tank, with FWD 
Special tools and workshop equipment required 


+ Engine/Transmission Jack - VAG1383A- 
+ Torque Wrench 5-50Nm - VAG1331- 


u Note 


When removing unioñ nut from flange, fuel tank must not be 
filled more than 3/4. 


+ Empty fuel tank if necessary. Refer to 
= “1.5 FuekTank with FWD, Draining", page 128 . 


+ Read safety precautions before beginning work. Refer to 
=> “1.1 Safety Precautions", page 127. 


+ Readrules of cleanliness before beginning work. Refer to 
= “12 Clean Working Conditions”, page 127 . 


Removing 
- Opéh fuel flap and remove fuel tank cap. 


- Check if a coded radio is installed. Obtain the anti-theft code 
if necessary. 


- Turn-off the ignition and all electrical consumers. 


- Disconnect battery ground (GND) strap. Refer to > Electrical 
Equipment; Rep. Gr. 27 ; Removal and Installation . 


- Remove‘luggage compartment floor cover. 


- Remove the-cover from the fuel delivery unit. 


a 
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Disconnect the 4-pin connector from the fuel tank flange 
-arrow-. 


Remove rear right wheel housing liner. Refer to > Body Ex- 
terior; Rep. Gr. 66 ; Removal and Installation . 


Clean area surrounding fuel filler tube. 


Unscrew mounting bolt for fuel flap and remove fuel flap unit 
with rubber gasket. 


Remove securing bolt on filler neck. 


Remove cover in front of rear axle. 


A WARNING 


Fuel supply lines are under pressure! Wear protective goggles 


and protective gloves to avoid damage and contact with skin. 

Before removing from hose connection wrap a cloth around the. 
connection. Then release pressure by carefully pulling hose off 
connection. 


Disconnect supply line -1- from fuel filter input. 


Mark return hose -2- and breather hose -3- and separate at 
connecting point. 


Seal the lines so that the fuel system is not contaminated by 
dirt etc. 


Remove cover from EVAP canister. 


1N20-0208 


20-0210) 
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- Disconnect ventilation lines at EVAP canister -arrows-. 


- Remove tensioning strap. Support fuel tank using Engine/ 
Transmission Jack - VAG1383A- while doing so 


— Lower fuel tank. 

Installing 

Installation is performed in the reverse order of removal, noting 
the following: 


+ Make sure ventilation and fuel lines are not kinked when in- 
stalled. 


+ Ensure fuel hoses are seated securely. 
+ Secure fuel hoses with clamps. Refer to the Parts Catalog. 


+ Donot exchange supply and return hose (return hose has blue 
writing, supply hose has white writing). 


($) note 


After installing fuel tank, check that the supply, return and breath- 
er lines are still clipped onto the fuel tank. 


= Check DTC memory of all control modules, repair all stored 
malfunctions, and erase DTC memory afterwards. Refer. to 
Vehicle Diagnostic Tester . 

4.4 Fuel Tank, with AWD 

Special tools and workshop equipment required 

+ Engine/Transmission Jack - VAG1383A- 

+ Torque Wrench 5-50Nm - VAG1331- 


5 Note 


The fuel tank must not be more than 1/3 full. 


+ Drain right fuel tank chamber if necessary. Refer to 
=> “1.6 Fuel Tank-with AWD, Draining”, page 129 


+ Read safety precautions before beginning work. Refer to 
= “1.1 Safety Prééautions’, page 127 


+ Read rules of cleanliness before beginning work. Refer to 
= “1.2 Clean Working Conditions”, page 127 . 


Removing 
- Open fuel flap and remove fuel tank cap. 


- Check if a coded radio is installed. Obtain the anti-theft ise 
if necessary. 


- Turn off the ignition and all electrical consumers. 


- Disconnect battery ground (GND) strap. Refer to > Electric: 
Equipment; Rep. Gr. 27 ; Removal and Installation . 


— Remove rear seat bench. 


- Remove the cover from the fuel delivery unit. 
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— Disconnect the 4-pin connector-from the fuel tank flange 
-arrow-. 


— Remoye'the center and rear mufflers. Refer to 
2 “2,83 Muffler with Mountings Overview, with AWD* 
page 207 . 


-Remove subframe. Refer to > Suspension, Wheels, Steering; 
Rep. Gr. 42 ; Removal and Installation . 


— Remove rear right wheel housing liner. Refer to > Body Ex- 
terior; Rep. Gr. 66 ; Removal and Installation . 


— Remove the heat shield on the filler tube. 


- Clean area surrounding fuel filler tube. 


= Unscrew mounting bolt for fuel flap and remove fuel flap unit 
with rubber gasket. 


- Remove securing bolts on filler neck. 


A WARNING 


Fuel supply lines are under pressure! Wear protective goggles 
and protective gloves to avoid damage and contact with skin. 

Before removing from hose connection wrap a cloth around the 
connection. Then release pressure by carefully pulling hose off 
connection. 


- Disconnect supply line -1- from {fàl filter. 


- Mark return hdSe-.2- and breather hose+3 and separate at 
connecting point. 


- Seal the lines so that the fuel system is not contaminated by 
dirt etc. 


- Remove left and right protective plates on fuel tank and floor. 


— Remove cover from EVAP canister. 


4, Removal and Installation 1 69 


Passat 1997 > , Passat Variant 1997 > 
Engine Mechanical, Fuel Injection and Ignition - Edition 02.2013 


- Disconnect ventilation lines at EVAP canister -arrows-. 


— Seal the lines so that the fuel system is not contaminated by 
dirt etc. 


- Remove tensioning strap. Support fuel tank using Engine/ 
Transmission Jack - VAG1383A- while doing so 


— Lower fuel tank. 
Installing 


Installation is performed in the reverse order of removal, noting 
the following: 


A Caution 


To avoid damage to the fuel tank connections,thé vent-lines 
must be routed without tension. 


+ Make sure ventilation and fuel lines are not kinked when in- 
stalled. 


+ Ensure fuel hoses are seated securely. 


+ Fuel lines must be secured with clamps. Refer to the Parts 
Catalog. 


+ Do not swap supply and return lines (return line -blue- writing, 
supply line -white~ writing). 


(i) Note 


After installing fuel tank, check that the supply, return and breath- 
er lines are still clipped onto the fuel tank. 


- Check DTC memory of all control modules, repair all stored 
malfunctions, and erase DTC memory afterwards. Refer to 
Vehicle Diagnostic Tester . 


4.5 Fuel Gauge Sender, with FWD 


a] Note A 
+ When removing union nut from flange, fuel tank must not 
filled more than 3/4. 


+ Drain fuel tank if necessary. Refer to 
= “1.5 Fuel Tank with FWD, Draining”. page 128 . 


+ Read safety precautions before beginning work. Refer to 
= “1.1 Safety Precautions’, page 127 . 


+ Read rules of cleanliness before beginning work. Refer to 
= “1.2 Clean Working Conditions", page 127 


Removing 


- Remove the flange. Refer to 
= "4.1 Fuel Delivery Unit, with FWD”, page 158 . 


- Disconnect the fuel gauge sender connector underneath the 
flange. 


- If necessary, siphon fuel until to lower edge of locking mech- 
anism at sender. 
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- Unclip Fuel Gauge Sender - G- at baffle housing in fuel tank 
and remove. 


Press locking mechanism at sender in -direction of arrow- and 
pull upward (figure shows sender removed). 


Installing 


— Insert fuel gauge sender in guide on baffle housing and press 
down until it engages. 


- Connect the fuel gauge sender connector to the flange. 


— Install the flange. Refer to 
=> “4.1 Fuel Delivery Unit, with FWD”, page 158 . 20-0440 


4.6 Fuel Gauge Sender, with AWD 


Removing 


- Remove the fuel delivery unit. Refer to 
=> “4.2 Fuel Delivery Unit, with AWD", page 161. 


- Unclip Fuel Gauge Sender - G- at baffle housing in fuel tank 
and remove. 


Press locking mechanism at sender in -direction of arrow- and 
pull upward (figure shows sender removed). 


Installing 


- Insert fuel gauge sender in guide on baffle housing and press 
down until it engages. 


- Install the fuel delivery unit. Refer to 
= “4.2 Fuel Delivery Unit, with AWD", page 161 . 


4.7 Fuel Level Sensor 2, with AWD 
Special tools and workshop equipment required 

@ Wrench - 3087- 

+ Torque Wrench 40-200Nm - VAG1332- 


(a) Note 


+ p remove locking ring, fuel tank may be a maximum of 1/4 
full. 


+ Drain font fuel tank chamber if necessary. Refer to 
=> “1.6 Fuel Tank:with AWD, Draining’, page 129. 


+ Read safety precautions before beginning work. Refer to 
= “1.1 Safety Precautions’, page 127. 


+ Read rules of cleanliness before beginning work. Refer to 
= “1.2 Clean Working Conditions", page 127 . 


Removing 
= Check if a coded radio is installed. Obtain the anti-theft code 


if necessary. > 
— Turn off the ignition and all electrical consumers. a 
Ci 


- Disconnect battery ground (GND) strap’ Refer to > Electri 
Equipment; Rep. Gr. 27 ; Removal and Installation . 


— Open fuel filler flap briefly and then close again. 
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— Remove rear seat bench. 
— Remove Fuel Level Sensor 2 - G169- . 


- Carefully disconnect 2-pin connector -arrow- from fuel level 
sensor 2 and remove it. 


‘420-0557 


= Remove locking ring using Wrench - 3087- . 


- Carefully pull fuel level sensor 2 and seal slightly out of fuel 
tank opening. 


- Disconnect the fuel pump flange connector (in direction of 
travel, right) on the inside of the flange. 


- If necessary, siphon fuel from left chamber of fuel tank. 


- Reach into fuel tank and disengage the catches -arrows- at 
bottom of the suction jet pump -2-. 


(a) Note 


Sensor is shown withaut fuel tank for the sake of illustration. 


Installing 


Installation is performed in the reverse order of removal, noting 
the following: 


(a) Note 


Do not bend the fuel level sensor 2 floater arm when installing. 


220.0128 


a 


172 Rep. Gr.20 - Fuel Supply 


Passat 1997 > , Passat Variant 1997 > 
Engine Mechanical, Fuel Injection and Ignition - Edition 02.2013 


— Insert fuel level sensor 2 -1- into fuel tank. 


- Connect suction jet pump -2- to sensor at inside of fuel tank. 
The catches must engage. 


- Connect 2-pin connector to inside of flange. 


— Insert new seal for flange, dry, into opening of fuel tank and 
coat only the inner side (equipment flange) with fuel. 


A200128 


Check the installation position of fuel level sensor 2. 
Marking on sensor -2- must align with marking on fuel tank 


- Check sealing ring for correct positioning. 


20-0129, 


- Tighten locking ring using Wrench - 3087- . 
— Connect the connector. 


- Check DTC memory of all control modules, repair all stored 
malfunctions, and erase DTC memory afterwards. Refer to 
Vehicle Diagnostic Tester . 


R200127 


4.8 Fuel Eevel Sensor 3, with AWD 
Special tools and workshop equipment required 

@ Wrench - 3218- 

@ Torque Wrench 40-200Nm - VAG1332- 


a 


4. Removal and Installation 1 73 


Passat 1997 > , Passat Variant 1997 > 
Engine Mechanical, Fuel Injection and Ignition - Edition 02.2013 


(i) Note 


+ The fuel tank must not be more than 3/4 full. 


. 


Drain right fuel tank chamber if necessary. Refer to 
= “1.6 Fuel Tank with AWD, Draining”, page 129 . 


+ Read safety precautions before beginning work. Refer to 
= “1.1 Safety Precautions", page 127. 


+ Read rules of cleanliness before beginning work. Refer to 
= “1.2 Clean Working Conditions", page 127. 


Removing 


- Check if a coded radio is installed. Obtain the anti-theft code 
if necessary. 


- Turn off the ignition and all electrical consumers. 


- Disconnect battery ground (GND) strap. Refer to > Electrical 
Equipment; Rep. Gr. 27 ; Removal and Installation . 


— Open fuel filler flap briefly and then close again. 

- Remove luggage compartment floor cover. 

- Remove Fuel Level Sensor 3 - G237- . 

- Disengage 2-pin connector -arrow- carefully and remove. 


= Use Wrench - 3218- to remove union nut, 
- Remove gasket. 


N20-0732 
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— Remove fuel level sensor 3 by turning it counter-clockwise 
about its axle -arrow-. 


Installing 


Installation is performed in the reverse order of removal, noting 
the following: 


- Insert sensor -2- in fuel tank as depicted in illustration. 
Floater -1- points toward front left. 


(a) Note 


+ = -Arrow- points in direction of travel. 
+ Fuel tank is depicted as cut-out section. 


= When sliding in, turn sensor clockwise about its own axis 
-arrow-. 


(a) Note 


Do not bend floater arm of sensor wherigstalling. 


- Slide new seal for sensor over locking flange. 


- Insert new seal for flange, dry, into opening of fuel tank and 
coat only the inner side (equipment flange) with fuel. 


420-0574 


- Check the installation position of fuel level sensor 3. 
Marking -2- on sensor must align with marking -1- on fuel tank. 
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- Tighten union nut using Wrench - 3218- . 


Tightening Specifications 60 Nm 
= Connect the connector. 


- Check DTC memory of all control modules, repair all stored 
malfunctions, and erase DTC memory afterwards. Refer to 
Vehicle Diagnostic Tester . 


N20-0732 


4.9 Suction Jet Pump, Removing, Installing 
and Checking, with AWD 

Special tools and workshop equipment required 

@ Release Tool - T40020- 

Function 


If the vehicle has AWD, then it will be necessary to pump out any 
fuel near the Fuel Level Sensor 2 - G169- using the suction jet 
pump from the fuel delivery unit. A second suction jet pump en- 
sures the fuel delivery unit in the reservoir is supplied with fuel. 
The suction jet pumps operate according to the principle of fluid 
entrainment. They are driven the fuel return line via the distributor 
with the pressure relief valve. 


(a) Note 


A test must only be performed, if the engine stops running due to 
lack of gasoline, even though the fuel gauge indicates the fuel 
tank is 1/4 full. 

Requirements 

+ Fuel Gauge Sender - G- OK’ 

+ Fuel Level Sensor 2 - G169- OK 

+ Fuel Level Sensor 3 G237- OK 

Procedure 


- Remove fuel levél sensor 2. Refer to 
= “4.7 Fuel Levél Sensor 2, with AWD", page 171. 


- Remove the fuel delivery unit flange and the distributor from 
the baffle housing. Refer to 
> “4.2 Fuel Délivery Unit, with AWD", page 161 . 
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— Disconnect the connector -6- from the flange. 
— Pull distribution piece -4- as far as possible toward right. 


- Remove return line -7- from distribution piece (press catch in- 
ward). 


— Pull return line -3- out of baffle housing. 


- Now the suction jet pump can be pulled out from fuel gauge 
sender 2 side (left-hand side of vehicle). 


— Check that the fuel hoses/lines on suction jet pump are instal- 
led securely and are not damaged. 


- Additionally check suction jet pump for contamination/dirt if 
necessary. 


If no malfunctions are found: 


(a) Note 


In the following work procedure, the return line must be discon- 
nected from the distribution piece. Ensure all O-rings are replaced 
during this. 


Now check distribution piece with pressure relief valve as follows: 


— Todo so, remove connection of return line -1- as well as con- 
nection -2- for suction jet pump at distribution piece with pres- 
sure relief valve -4- (disengage return line -1- using Release 
Tool - T40020- ). 


- Take an assisting hose and blow into the connection from the 
side of the fuel return -1-. 


There must be throughput in direction -2- and -7-. 


- If you keep the connections -2- and -7- closed and blow into 
it, the pressure relief valve must open due to the generated 
pressure. 


- If no pressure can be noticed or the pressure relief valve does 
not open, the distribution piece with pressure relief valve must 
be replaced. 


Further installation: 


- Install the fuel delivery unit. Refer to 
=> “4.2 Fuel Delivery Unit, with AWD” «page 161 . 


— Install fuel level sensor 2. Refer to 
> “4.7 Fuel Level Sensor 2, with AWD”, page 171. 


a 
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5 Special Tools 

Special tools and workshop equipment required 
+ Vehicle Diagnostic Tester 

@ Fuel Pump Wrench - 3307- 

@ Ring Nut Spanner - 3217- 

+ Fuel Extracting Device - VAS5190- 


VAS 5190 


+ Connector Test Set - VAG1594A- 


+ Hand-Held Multimeter - VAG1526B- 


na 
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+ Connector Test Set - VAG1594C- 


‘Wo0-10008 


@ Multimeter - VAG1715- 


+ Release Tool - T40020+ 


740020 


@ Engine/Transmission Jack - VAG1383A- 
V.A.G 1883 A 


a 
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@ Wrench - 3087- 


+ Wrench - 3218- 


@ Torque Wrench 5-50Nm - VAG1331- 
V.A.G 1331 


+ Torque Wrench 40-200Nm - VAG1332- 
V.A.G 1332 
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°° 


ff © o 


Fuel Injector Pressure 
Gauge - VAG1318- 


Adapter - VAG1318/10- 
Adapter - VAG1318/11- 
Adapter - VAG1318/12- 
Adapter - VAG1318/16- 


Remote Control - < 
VAG1348/3A- with Adápter 
Cable - VAG1348/3+2- 


V.A.G 1318 


V.A.G 1318/10 


V.A.G 1318/11 


V.A.G 1318/12. 


V.A.G 1318/16 


V.A.G 1348/3A 


arapen 


(S >A 


[W20-0087] 
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MFI 


Mul 


1 General Information 


= “1.1 General Repair Information”, page 182 


ort Fuel Injecti 


= “1.2 Safety Precautions”, page 182 
= “1.3 Clean Working Conditions”, page 183 
1.1 General Repair Information 


Fuel Injection System, General Information 


+ Fuel hoses in engine compartment must be secured with 
clamps. Refer to the Parts Catalog. 


+ Do not use sealants containing silicone. Particles of silicone 
drawn into the engine, will not be burnt in the engine and dam- 
age the oxygen sensor. 


+ The engine control module is equipped with On Board Diag- 
nostics (OBD). Before performing repairs and fault finding the 
Diagnose Trouble Code (DTC) memory must be checked. 

efer to 
> “4.5 Engine Control Module DTC Memory, Checking and 


Erasing”, page 198 . 


+ For trouble-free operation of the electrical components a volt- 
age of at least 11.5 V is necessary. 


+ The battery must only be disconnected and connected with the 
ignition switched off, since the Engine Control Module (ECM) 
can otherwise be damaged. 


+ Itis possible that the control module will recognize a malfunc- 
tion and store a DTC during some tests. Therefore after com- 
pleting all checks and repairs the DTC memory must be 
checked and if necessary erased. 


- Check DTC memory, repair any malfunctions and then erase: 
DTC memory. Refer to 
=> “4.5 Engine Control Module DTC Memory, Checkingsand 


Erasing”, page 198 . 
1.2 Safety Precautions 


A WARNING 


Fuel supply lines are under pressure! Wear protective goggles 
and protective gloves to avoid damage and:contact with skin. 

Before removing from hose connection wrap-a cloth around the 
connection. Then release pressure by carefully pulling hose off 
connection. 


To reduce the risk of personal injury and/or damage to the fuel 
injection and ignition system, always observe‘the following: 


BE 
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© 


@ Do not touch or remove ignition wires when engine is running 
or turning at starter speed. 


+ The ignition must be switched off before connecting or dis- 
connecting injection and ignition system wiring or tester ca- 
bles. 


+ To operate engine at starting RPM without starting, for exam- 
ple during the compression test, disconnect connector -1- from 
the power output stage for ignition coils -2- and remove fuse 
28 for the fuel pump. 


If special testing equipment is required during road test, note the 
following: 


+ Test and measuring instruments must be secured to rear seat 
and operated by a second person from this location. 


If the vehicle is involved in a collision while testing and measuring 
equipment is operated from the front passenger seat, the person 
sitting in that seat could be seriously injured when the airbag de- 
ploys. 


1.3 Clean Working Conditions 


When working on the fuel supply/injection system; pay carefulat,, 
tention to the following “5 rules” of cleanliness: 


+ Thoroughly clean all connections and the surrounding area 
before disconnecting. 


+ Place parts that have-been removed on a clean surface and 
cover them. Use lint-free cloths. 


Carefully cover over opened components or seal, if repairs are 
not performed immediately. 


+ Only install clean components: Only unpack replacement 
parts immediately prior to installation. Do not use parts that 
have been stored loose (e.g. in tool boxes etc.). 


+ When the system is open: Avoid working with compressed air 
if possible. Do not move vehicle unless absolutely necessary. 
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2 Description and Operation 
=> “2.1 Air Filter Overview", page 184 
=> “2.2 Fuel Rail with Fuel Injectors Overview’, page 185 


= “2.3 Intake Manifold and Components of Variable Intake Mani- 
fold Overview”, page 186 


= “2.4 Ini Manifol nn 
Module Overview”, page 187 


2.1 Air Filter Overview Py” og 


1 - Air Ducts 
Q To lock carrier. 
2 - Intake Tube 


Q Only vehicles with sec- 
ondary air injection. 


Q With angled piece. 


Q To remove, turn 45° to 
the right and pull off 
(bayonet connection). 


Q Ensure seated tightly. 
3 - O-ring 

Q Replace if damaged. 
4 - Air Filter Upper Part 
5 - Clip 
6 - Seal 

Q Replace if damaged. 


7 - Mass Air Flow (MAF) Sen- 
sor - G70- 


8 - Bolt, 10 Nm 
9 - Filter Element 
10 - Intake Air Scoop 


11 - Seal 
ū Replace if damaged. 


12 - Connecting Hose 
13 - Rubber Grommet 
14 - Air Filter Lower Part 


15 - Bolt, 10 Nm N24-1689 


16 - To Secondary Air Injection 
(AIR) Pump Motor - V101- 


184 Rep. Gr.24 - Multiport Fuel injection (MFI) 


Passat 1997 > , Passat Variant 1997 > @ 
Engine Mechanical, Fuel Injection and Ignition - Edition 02.2013 


2.2 Fuel Rail with Fuel Injectors Overview 


1 - Fuel Rail 
Q Remove bolts to remove 
and install. 
2 - Bolt, 10 Nm 
3 - To T-piece 
4 - Retaining Clip 
5 - O-ring 
Q Replace 
6 - Fuel Pressure Regulator 


Q Checking. Refer to 
= "4.2 Fuel Pressure 
Regulator and Residual 
Pressure, Checking”, 
page 193 . 


7 - O-ring 

Q Replace 
8 - Fuel Injector - N30 ... N33, 
N83, N84- 


Q To remove, pull off re- 
taining clips. 

Q Checking. Refer to 
= "4.1 Checking the 


Fuel Injectors for Injec- 
tion Quantity and 


Leaks”, page 191 . 
9 - Retaining Clip 
Q Make sure clip is cor- 
rectly seated on fuel inac}Volksw 


jector and fuel.distribu- 
tor. D 


10 - Supply:Line ‘ N24-1687 
Q Tighten to 22 Nm. 
QeTo release or tighten, counterhold at hex of fuel rail. 


11% Return Line 
Q Secure with clamp. Refer to the Parts Catalog. 


yy voor” 2. Description and Operation 185 


@ Passat 1997 > , Passat Variant 1997 > 
Engine Mechanical, Fuel Injection and Ignition - Edition 02.2013 


2.3 Intake Manifold arid Components of Variable Intake Manifold Overview 


1 - Vacuum Actuator 

2 - Spring 

3 - Vacuum Hose f: 
Q From intake manifold.‘ 

4 - Non-Return Valve 


Q Installation position: £ 
blue side to Y-piece. 


5 - For Secondary Air Injection 
(AIR) Solenoid Valve - N112-: 


Q (Vehicles with secon- 
dary air injection sys- 
tem) 

6 - Bolt, 6 Nm 


7 - Intake Manifold Tuning 
(IMT) Valve - N156- 


8 - Y-Connection 


9 - To the Fuel Pressure Reg- 
ulator 


10 - T-Piece 

11 - Bolt, 10 Nm 

12 - Mounting Plate 
13 - Rubber Grommet 
14 - Spacer Sleeve 


15 - To Vacuum Reservoir 
Q Different versions. 


Q > Component location: in 
left wheel well. 


Q For intake manifold 
change-over, at full 
throttle. 


16 - Gasket 

ū Replace if damaged. 
17 - Bolt, 10 Nm 
18 - Intake Manifold 


N24-1688 


Q To remove, remove ignition coils, fuel rail, throttle valve control module and wire connections. 


19 - Washer 
Q Conical side toward intake manifold. 
20 - Seal 
ū Replace if damaged. 
21 - Change-Over Roller 
22 - Seal 
Q For change-over roller. 
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2.4 Intake Manifold Connections and Throttle Valve Control Module Overview 


1 - Intake Manifold 


2 - To Crankcase Ventilation 
Valve 


Q Refer to > page 188 
and = page 188 . 


3 - To the Fuel Pressure Reg- 
ulator 


4-T-Piece 
5 - To Check Valve 
6 - Vacuum Hose 
7 - O-ring 
Q Replace if damaged. 
8 - Bracket 
Q For change-over roller. 
9 - Bolt, 6 Nm 


10 - Intake Air Temperature 
(IAT) Sensor - G42- 


Q Resistance value. Refer 


to > page 189 . 
11 - Intake Air Scoop 
12 - Bolt, 10 Nm 


13 - To Suction Jet Pump 
Q For vehicles with man- 
ual transmission. 18 17 16 15 14°13 12 
Q In vehicles with auto- 
matic transmission seal- 
ing cap: Refer to 
= page:188 . 
14 - Seal N24-1684 


Q replace if damaged 
15 - Bolt, 10 Nm 

O Insert with‘docking fluid -D 000 600 A2- . 
16 - Throttle Valve Control Module - J338- 


Q When replacing, adapt Engine Control Module (ECM) to throttle valve control module. Refer to Vehicle 
Diagnostic Tester. 


17 - Connections for Coolant Hoses fy 
Q Overview. Refer to = “23,Coolant Hose Connex Diagram”, page 118 . 


18 - To Evaporative Emission (EVAP) Canister Purge Regulator Valve - N80- 
19 - To Leak Detection Pump (LDP) - V144- 
20 - Spacer Plate with Sealing Ring 
Q Replace if damaged. 
21 - To Brake Booster 
Q Refer to > page 188 and > page 188 . 
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For All Vehicles 
Vacuum Connections for Valves 
1- To vacuum actuator for variable intake manifold 


2- To the combi-valves (Vehicles with secondary air injection 
system) 


3- Secondary Air Injection (AIR) Solenoid Valve - N112- (Ve- 
hicles with secondary air injection system) 


4- To secondary air injection (AIR) solenoid valve (Vehicles 
with secondary air injection system) 


5- To T-piece at intake manifold 

6- Non-return valve 

7- Intake manifold change-over valve. 
8- to vacuum reservoir in left wheel well 
9- From T-piece at intake manifold 

10- Fuel pressure regulator 


Crankcase Ventilation 

1- Connection at ventilation housing 

2- Distributor 

3- Connection to the left cylinder head cover 
4- Bleeder valve (various versions) 

5- Connection to the right cylinder head cover 


Connection for Brake Booster - Vehicles With Manual Transmis- 
sion 


1- Suction jet pump (various versions) 
2- Connection to intake manifold 

3- To brake booster 

4- Connection to intake air scoop 


LD) 
24-1685 


Connection for Brake Booster - Vehicles with Automatic Trans- 
mission 


Vehicles with automatic transmissions do not have suction jet 
pump. The vacuum assist is supplied by the separate Brake Sys- 
tem Vacuum Pump - V192- . 


1- Non-return valve 
2- Connection to intake manifold 
3- To brake booster 
A 


4- Sealing cap for intake air scoop N2a-1606 |” 
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Resistance Value 


Diagram applies to Engine Coolant Temperature (ECT) Sensor - 
G62- and Intake Air Temperature (IAT) Sensor - G42- . 


The diagram is divided into two temperature ranges: 
A - from 0 to 50 °C 

B - from 50 to 105 °C 

Example: 


+ 30°C lies in range -A- and represents a resistance of 1.5 to 
2.0 kQ 


+ 80 °C lies in range -B- and represents a resistance of 275 to 
375 kQ 


o 10 2[30)40 so sooo 70 [Bo] 90 100°C 
N24-0640 


pe 
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3 Specifications 
= “3.1 Technical Data”, page 190 
3.1 Technical Data 
Engine Codes AHA ATQ 
Idle Check 
Idle RPM” 620... 740 620 ... 740 
All wheel drive 740 ... 860 740 ... 860 
Front wheel drive 
Engine Control Module (ECM) ® 
System Motronic Motronic 
M5,9.2 F ME 7.1 
Part number: Refer to the Parts,Catalog. 
Engine Speed (RPM) Limitation RPM Trom approxi from approximately 6800 


7) Not adjustable 


8) Replacing Engine Control Module (ECM). Refer to 
= “4.3 Engine Contfòl Module”, page 195 . 
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4 Diagnosis and Testing 
= “4.1 Checking the Fuel Injectors for Injection Quantity and 
Leaks”, page 191 


= “4.2 Fuel Pressure Regulator and Residual Pressure, Check- 
ing”, page 193 
= “4.3 Engine Control Module”, page 195 


= “4.4 Functions and Components, Adapting”, page 196 

= “4.5 Engine Control Module DTC Memory, Checking and Eras- 

ing”, page 198 

4.1 Checking the Fuel Injectors for Injection 
Quantity and Leaks 


Special tools and workshop equipment required 


@ Vehicle Diagnostic Tester 

+ Remote Control Connection - VAG1348/3- 
+ Adapter - VAG1348/3-2- 

+ Injector Rate Tester - VAG1602- 
Connector Test Set - VAG1594C- 

Test Conditions 


+ Fuel pressure must be OK. Checking. Referto 
= “4.2 Fuel Pressure Regulator and Residual Pressure. 
Checking”, page 193 . 


Test Sequence 


— Remove intake manifold cover. 


- Remove intake air hose between mass air flow (MAF) sensor 
and intake air scoop. 


— Disconnect the connectors -1- from the connection -2- on all 
fuel injectors. 
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— Remove fuel rail from intake manifold -arrows-. 

- Disconnect vacuum hose from fuel pressure regulator. 

— Lift fuel rail with injectors off intake manifold.and support it. 
Checking for Leaks 


- Initiate output diagnostic test mode using Vehicle Diagnostic 
Tester . Refer to 
= “4.4 Functions and Components, Adapting”, page 196 . The 
fuel pump must run. 


(a) Note 


This work step allows the fuel pump to run when the engine is not 
running. 


- Check injectors for leaks (visual inspection). Only 1 to 2 drops 
pee minute may emit from each valve when fuel pump is run- 

If the fuel loss is greater: 

- Switch off ignition. 

- Replace faulty fuel injector. 

Injection Quantity, Checking 


- Place a fuel injector to be tested into a graduated measuring 
glass of the Injector Rate Tester - VAG1602- . 
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— Connect one terminal of fuel injector to be checked to engine 
ground (GND) using adapter cables from Connector Test Set V.A.G 1348/3-2 
- VAG1594C- . 


— Connect second fuel injector terminal with adapter cable to 
Remote Control - VAG1348/3- using Adapter - VAG1348/3-2- . 


- Connect alligator clip to battery (+). 


- Initiate output diagnostic test mode using Vehicle Diagnostic 
Tester . Refer to 
= “4.4 Functions and\Cémponéntsp Adapting”, page 196 . The 
fuel pump must run. 


(i) Note 


&® This work step allows the fuel pump to run when the engine.is 
not running. 


+ During the following check of injection quantity, the spray pat- 
tern is also to be checked. Spray pattern must be the same for 
all injectors. 

— Operate Remote Control - VAG1348/3- for 30 seconds. 


— Repeat check on the other injectors. Use new graduated 
measuring glasses for this. 


- After all fuel injectors have been activated, place graduated 
measuring glasses on a level surface and compare quantity of 
injected fuel. 


Specified value: 90 to 125 ml per valve 


If the measured value of one or more fuel injectors is below or 
above the indicated specified value: 


=, Switch off ignition. 
- Replace faulty fuel injector. 
When installing fuel injector, rtrd following: 


+ Replace O-rings on all injectors lightly moisten with clean 
engine oil. 


+ Insert fuel injectors into fuel rail perpendicular and in correct 
position, and secure them with retaining clips. 


+ Position fuel rail with secured fuel injectors on intake manifold 
and apply uniform pressure to press it in. 


- Check DTC memory of Engine Control Module (ECM), repair 
any stored malfunctions and then erase DTC memory. Refer 
t 


o 
= "4.5 Engine Control Module DTC Memory, Checking and 
Erasing”, page 198 . 


4.2 Fuel Pressure Regulator and Residual 
Pressure, Checking 

Special tools and workshop equipment required 

Fuel Injector Pressure Gauge - VAG1318- 

+ Adapter - VAG1318/7- 

+ Adapter - VAG1318/10- 

+ Hose Adapter - VAG1318/13- 
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Function 


The fuel pressure regulator controls the fuel pressure and is de- 
pendent on intake manifold pressure. 


Test Conditions 


+ Fuel pump delivery rate OK. Checking. Refer to 
=> “3.1 Fuel Pump with FWD, Checking”, page 149 . 


Test Sequence 


— Remove fuse 28 for the Fuel Pump*(FP) from fuse holder. 


A WARNING 


Fuel supply lines are under pressure! Wear protective goggles 


Ja 
ii 


iE 


; 


and protective gloves;to avoid damage and contact with skin. 

Before removing from hose connection wrap a cloth around the 
connection. Then release pressure by carefully pulling hose off 
connection. 


SEE EEES 


- Disconnect fuel supply hose -1- from fuel rail -2- (counterhold 
on hex of fuel fail). 


- Connect Fuel Injector Pressure Gauge - VAG1318- with 
Adapter - VAG1318/7- , Adapter - VAG1318/10- and Hose 
Adapter - VAG4318/13- as shown. 


- Open shut-off valve on pressure gauge. The lever points in the 
direction of flow ¢arrow-. 


- Install fuse 28 (fuel pump) into fuse holder. 
- Start the engine and:run at idle speed. 
- Measure fuel pressure: 


CV.AG 131840 


N24-0617 


Specified value: approximately 3.5 bar 


- Disconnect the vacuum hose from the’fue|_pressure regulator 
-arrow-. 


Fuel pressure must rise to approximately 4.0 bar positive pres- 
sure. 


(a) Note 


/f fuel drips from the vacuum connection of the fuel pressure reg- 
ulator, replace fuel pressure regulator. 


= Switch off ignition. y N24-0619 


- Check for leaks and residual pressure. Observe pressure drop 
on pressure gauge. After 10 minutes there must be a residual 
pressure of at least 2.0 bar. 


If the holding pressure drops below 2 bar: 
- Start the engine and run at idle speed. 
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— Wait until pressure has built up, then switch off ignition. Si- 
multaneously close shut-off valve of Fuel Injector Pressure 
Gauge - VAG1318- (lever perpendicular to direction of flow 
-arrow-). 


— Watch the pressure decrease on the pressure gauge. 
If the pressure drops: 

- Test check valve of fuel pump. 

If the pressure does not drop: 


— Open,shut-off tap on Fuel Injector Pressure Gauge - 
VAG4318- (lever in through flow direction -arrow-). 


— Start the engine and run at idle speed. 


- Wait until pressure has built up, then switch off ignition. At the 
‘same time clamp the return hose -3- together. 


Ifthe pressure does not drop: 


= Replace the fuel pressure regulator. Refer to 
=> “2.2 Fuel Rail with Fuel Injectors Overview", page 185 . 


If the pressure drops again: 


= Check line connections, O-rings on fuel rail and injectors for 
leaks. 


- “Check pressure gauge for leaks. 


Further assembly is performed in the reverse order of removal, 
thereby observing the following: 


- Before removing Fuel Injector Pressure Gauge - VAG1318- , 
remove fuse No. 28 and put cleaning rags back around line 
connection which is to be disconnected. 


- Fasten fuel’supply hose to fuel rail. 


4.3 Engine Control Module 
Procedure 


- First, print out the old control module identification, and thus 
also its coding. Refer to 
= “4.5 Engine Control Module DTC Memory, Checking and 
Erasing”, page 198 . 


(a) Note 


/f the control module version that is appropriate for this vehicle is 
not indicated, replace the control module. Current part number for 
engine control module. Refer to the Parts Catalog. 


- Switch off ignition. 


- Remove wiper arms and cowl. Refer to > Electrical Equip- 
ment; Rep. Gr. 92 ; Removal and Installation . 
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- Remove cover of protective housing for control units. 


- Carefully pryoff the retainer bar with a screwdriver -arrow-. 

- Release connector from control module and then disconnect 
it. 

- Remove old control module and install the new control mod- 
ule. 


- Afterwards, code the control module in “guided fault-finding” 
and adapt it to the electronic immobilizer and throttle valve 

control module. Refer to 
= “4.4 Functions and Co 


Vehicles with Cruise Control 


= Check if cruise control is active and'if hecessary, activate its 
Refer to : 
= “4.4 Functions and Components, Adapting”, page 196 . 


Vehicles with Automatic Transmission 


- Learn the kick down shift point. Refer to 
= “4.4 Functions and Components, Adapting”, page 196 . 


- Adapt automatic transmission control module. Refer to 
= “4.4 Functions and Components, Adapting”, page 196 . 


Continuation for All Vehicles 


- Check DTC memory of new Engine Control Module (ECM) 
and erase if necessary. Refer to 
=> “4.5 Engine Control Module DTC Memory, Checking and 
Erasing”, page 198 . 


- Perform test drive. 


Observe safety precautions that apply to road tests. Refer to 
= “1.2 Safety Precautions”, page 182 . 


- Recheck the engine control module fault memory. 


4.4 Functions and Components, Adapting 
Special tools and workshop equipment required 

+ Vehicle Diagnostic Tester 

+ Diagnosis Cable - VAS5051/5A- or -VAS5051/6A- 


+ Diagnostic Cable - VAS5051/1- or -VAS5051/3- can also be 
used. 


Procedure 


- Connect Vehicle Diagnostic Tester as follows: 
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Vehicles up to 09.00: 
— Pull off cover in direction of arrow. 


-= Connect Diagnosis Cable - VAS5051/5A- connector or - 
VAS5051/6A- to Data Link Connector (DLC). 


Vehicles as of 10.00 


- Connect Diagnosis Cable - VAS5051/5A- connector or - 
VAS5051/6As to Data Link Connector (DLC). 


Continuation for All Vehicles 


— Switch the tester on -arrow-. 
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The tester is ready for operation when a picture (photo) of a ve- 
hicle is displayed. 


- Switch ignition on. 
- On the display, select the field “Guided Fault-finding”. 
= Select in order: 


+ Type 

+ Model year 

+ Variations 

+ Engine codes = 


Confirm the entered data. 


Wait until the tester has interrogated all available control modules 
in the vehicle (vehicle system test). 


Once all control modules have been checked: 

= Press “Go to” button. 

- Select “Function/component selection”. 

- Then press “Drivetrain (Rep.-Gr. 01;10 to 26; 28 to 39)’. 
- Select engine code. 


- Select the appropriate repair group, based on what is to be 
tested. 


- On the display, select in “Functions” or “Electrical compo- 
nents” the function or component that is to be tested. 


4.5 Engine Control Module DTC Memory, 
Checking and Erasing 

Special tools and workshop equipment required 

+ Vehicle Diagnostic Tester 

+ Diagnosis Cable - VAS5051/5A- or -VAS5051/6A- 


+ Diagnostic Cable - VAS5051/1- or -VAS5051/3- can also be 
used. 


Procedure 
- Connect Vehicle Diagnostic Tester as follows: 
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Vehicles up to 09.00: 
— Pull off cover in direction of arrow. 


-= Connect -VAS5051/5A- connector or -VAS5051/6A- to Data 
Link Connector (DLC). 


Vehicles as of 10.00 


— Connect -VAS5051/5A- connector or -VAS5051/6A- to Data 
Link Connector (DLC). 


Continuation for All Vehicles 

- Start engine and run at idle speed. 
Only if engine does not start: 

= Switch on ignition. 

Select Operating Mode 


- Press button on display for “Vehicle On Board Diagnostic 
(OBD)’. 


Select Vehicle System 
- Press button “01 -Engine electronics” on display. 


The control module identification and the engine control module 
coding will appear on the display. 


(a) Note. 


A print-out is available. Press button “Print” on display. 


Select Diagnostic Function 
- Press button “02 - Check DTC memory” on display. 


If no malfunction is stored in engine control module, “0 DTC(s) 
detected” is displayed. 


If DTCs are stored in Engine Control Module (ECM), they are 
listed in, sequence on display. 


— Press the [| key. 


- Press button “05 - Erase DTC memory” on display. 
- Press function “06 - End output”. 


— Ifthe fault memory was erased, the readines: de must be 
generated in vehicles that require this. Refer 


= “4.4 Functions and‘Gomponents, Adapting 
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5 Special Tools 


Special tools and workshop equipment required 


@ Vehicle Diagnostic Tester 


VAS 5051 


+ Diagnosis Cable - VAS5051/5A- or -VAS5051/6A- 


+ Diagnostic Cable - VAS5051/1- or -VAS5051/3- can also be 
used. 


@ Remote Control Connec- 
tion - VAG1348/3- V.A,GAB48BWAG0n AG y, V.A.G 1348/3-2 


+ Adapter - VAG1348/3-2- 
+ Injector Rate Tester“ 
VAG1602- 


+ Connector Test Set - 
VAG1594C~ 


V.A.G 1602 


W24-10005 
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Fuel Injector Pressure 
Gauge - VAG1318- 


Adapter - VAG1318/7- 
Adapter - VAG1318/10- 


Hose Adapter - 
VAG1318/13- 


V.A.G 1318 


V.A.G 1318/7 


V.A.G 1318/10 


D 


V.A.G 1318/13 


p 
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Exhaust System, Emission Controls 


1 General Information 
= “1.1 Exhaust System”, page 202 


= “1.2 Secondary Air Injection System”, page 202 


1.1 Exhaust System 


A Caution 


When doing any repair work, especially in the engine compart- 
ment, pay attention to the following due to clearance issues: 


+ Route lines ofall types (e.g. for fuel, hydraulic, EVAP can- 
ister system, coolant and refrigerant, brake fluid, vacuum) 
and electrical wiring so that the original path is followed. 


$ Ensure sufficient clearance to all moving or hot compo- 
nents. 


(a) Note 


+ After exhaust system repairs, make sure exhaust system is 
not under stress and that it has sufficient clearance from the 
bodywork. If necessary, loosen double clamps and align ex- 
haust pipe so that sufficient clearance is maintained to the 
bodywork and support rings carry uniform loads. 


+ Replace the self-locking nuts. 


Special tools and workshop equipment required 
+ Ring Spanner 7-Piece Set - 3337- 

+ Torque Wrench 5-50Nm - VAG1331- 

@ Body Saw - VAG1523= 

+ Hot bolt paste - G 052-112 A3- 


1.2 Secondary Air Injection System 


(a) Note 


Vehicles with engine codes APR, ATX and BBG have a secon- 
dary air injection system installed but it is not functional. 


A Caution 


When doing any repair work, especially if the engine compart- 
ment, pay attention to the following due to clearance issues: 
+ Route lines of all types (e.g. for fuel, hydraulic, EVAP can- 


ister system, coolant and refrigerant, brake fluid, vacuum) 
and electrical wiring so that the original path is followed. 


Be 


$ Ensure sufficient clearance to all moving or hot compo- 
nents. 
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Function 


Air is blown behind the exhaust valves by the Secondary Air In- 
jection (AIR) system during a cold start. This produces an oxygen 
rich exhaust gas, causes afterburning and reduces the heating- 
up phase of the catalytic converter. Activation is triggered by the 
Motronic Engine Control Module (ECM) - J220- via the Secondary 
Air Pump Relay - J299- and Secondary Air Injection Solenoid 
Valve - N112- (change-over valve) to the combi-valve. 
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2 Description and a 


= “2.1 Exhaust Manifold, Front Exhaust Pi \Gatalytic, Çon- 
verter and Attachments Overview”, page’ 


= “2.2 Muffler with Mountings Qverview, with FWD", page 206 
=> “2.3 Muffler with Mountings Overview, with AWD", page 207 
2 aa Secondary Air Injéction (AIR) Pump Motor Overview”, page 


2'25 T Pipe and Combi-Valves Overview”, 
page 210 


2.1 Exhaust Manifold, Front Exhaust Pipe with Catalytic Converter and Attach- 
ments Overview 


1 - Heated Oxygen Sensor - 
G39- , 50 Nm 23456 7 8-9 1011 

Q For cylinder bank 1. 

Q Use Ring-Spanner 7- 
Piece Set- 3337- for re- 
moval anđ' installation. 

Q Grease thread only with 
-G 052 112 A3- ; do not 
let -G 052 112:A3- get 
onto slits of oxygen sen- 
sor body. 


2 - 4-Pin Harness Connector. 
Q Black 


Q Attached to the right 
side of the bulkhead. 

Q For Heated Oxygen 
Sensor (HO2S) - G39- 
and Oxygen Sensor 
(02S) Heater - Z19- . 


3 - Right Front Exhaust Pipe 
with Catalytic Converter 
Q Removal and installa- 
tion. Refer to 
> “4.1 Front Exhaust 


Pipe with Catalytic Con- 
verter”, page 213. 
4 - Oxygen Sensor Behind 
Three Way Catalytic Converter 
- G130- , 50 Nm 

Q For cylinder bank 1. 

Q Use Ring Spanner 7- 
Piece Set - 3337- for re- 
moval and installation. 

Q Grease thread only with N26-0438 


-G 052 112 A3- ; do not 
let -G 052 112 A3- get onto slits of oxygen sensor body. 


5 - 4-Pin Harness Connector 
Q Green 
Q Attached to the right side of the bulkhead. 


Q For Oxygen Sensor (02S) Behind Three Way Catalytic Converter (TWC) - G130- and Oxygen Sensor 
(02S) Heater 1 (Behind Three Way Catalytic Converter (TWC)) - Z29- 
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6 - Bolt, 25 Nm 
7 - Spacer Sleeve 
8 - Bracket 
9 -Spring 
40 - Bolt 
11 - Oxygen Sensor (02S) 2 Behind Three Way Catalytic Converter (TWC) - G131- , 50 Nm 
Q For cylinder bank 2. 
ū Use Ring Spanner 7-Piece Set - 3337- for removal and installation. 
Q Grease thread only with -G 052 112 A3- ; do not let -G 052 142 A3- get onto slits of oxygen sensor body. 
12 - 4-pin Harness Connector 
Q Brown 
Q Attached to the right side of the bulkhead. 


0 For Oxygen Sensor (02S) 2 Behind Three Way Catalytic Converter (TWC) - G131- and Oxygen Sensor 
(02S) Heater 2 (Behind Three Way Catalytic Converter (TWC)) - Z30- 


13 - To Middle Muffler 


14 - Left Front Exhaust Pipe with Catalytic Converter 

Q Removal and installation. Refer to = “4.1 Front Exhaust Ripe with Catalytic Converter”, page 213 . 
15 - Heated Oxygen Sensor (HO2S) 2 - G108- , 50 Nm 

Q For cylinder bank 2. 

Q. Use Ring Spanner won - 3337- for removal and installation. 


Q ‘Grease thread only with -G 112 A3- ; do not let -G 052 112 A3- get onto slits of oxygen sensor body. 
16 - 4-Pin Harness Connector 

Q Black 

Q Attached to the left side of the bulkhead. 

Q For Heated Oxygen Sensor (HO2S) 2 - G108- and Oxygen Sensor (O2S) Heater 2 - Z28- 
17 - Upper Heat Shield 
18 - Lower Heat Shield 
19 - Left-Side Exhaust Manifold 
20 - Right-Side Exhaust Manifold 
21 - Gasket 

Q Replace. 
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2.2 Muffler with Mountings Overview, with FWD 


1 - Nut, 40 Nm 
2 - From Catalytic Converter 
3 - Carriage Bolt 


4 - Double Clamp 
Q Installed location. Refer 
to = page 208 . 
5 - Bolt, 25 Nm 


6 - Suspended Mount 
Q With retaining ring. 
7 - Center Muffler 
8 - Bracket 
9 - Suspended Mount 
10 - Rear Muffler 


11 - Repair Double Clamp 
Q Installed location. Refer 
to > page 208 . 
12 - Separating Point 
Q As standard, center and 
rear mufflers are instal- 
led as a single compo- 
nent. In cases of repair, 
the center and rear muf- 
fler are supplied individ- 
ually and with a double 
clamp for connecting. 


Q Cut at right angle 
through connecting pipe 
at separation point us- 
ing Body Saw - 


VAG1523- . Refer to z 
4 nage 206.. N26-0151 


13 - Front Muffler 


Separating Point Between Center and Rear Muffler 


26.0748 


Special tools and workshop equipment required 
+ Body Saw - VAG1523- 
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Procedure 


— Separate connecting pipe between center muffler and rear 
muffler at the location marked with a groove: Dimension -a- 
approximately 182 mm. 


2.3 Muffler with Mountings Overview, with AWD 


1 - Nut, 40 Nm 
2 - From Catalytic Converter 
3 - Carriage Bolt 


4 - Double Clamp 
Q Installed location. Refer 
to'S page 208 . 
5 - Bolt, 25 Nm 


6 “Suspended Mount 
Q With retaining ring. 
7 - Center Muffler 


8 - Repair Double Clamp 


Q Installed location. Refer 

to > page 208 . 
9 - Separating Point 

Q As standard, center and 
rear mufflers are instal- 
led as a single compo- 
nent. In cases of repair, 
the center and rear muf- 
fler are supplied individ- 
ually and with a double 
clamp for connecting. 


Q™Cut at right angle 
through connecting pipe 
at Separation point us- 
ing Body Saw - 

VAG 1523s), Refer to 
= page 207 ."9 


10 - Right Rear Muffler 
11 - Suspended Mount 
12 - Bracket 

13 - Left Rear Muffler 


Separating Point Between Center and Rear Muffler 


Special tools and workshop equipment required 


26.0174 
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@ Body Saw - VAG1523- 

Procedure 

- Separate connecting pipe between center muffler and rear 
muffler at the location marked with a groove: Dimension -a- 
approximately 244 mm. 


Installation Position Of Double Clamps 


26-0257 


Installation Position of Replacement Double Clamps in Direction 
of Travel 


1- Screw tips must not project beyond the lower edge of the 
clamp. 


2- 10° to 15°angle 


26-0468, 


2.4 Secondary Air Injection (AIR) Pump Motor Overview 
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1 - Secondary’ Air injection 
(AIR) Pump Motor - V101- 
2 - Front Right Longitudinal 
Mémber 

3 3 - Bolt, 10 Nm 


4 - Bracket 


ū For secondary air injec- 
tion (AIR) pump motor. 


Q Fastened to intake 
manifold. 
5 - Damping Ring 
Q Securing collar must 
point to the eye of the 
pump. 
6 - Protective Ring 
7 - Connector 


ū For secondary air injec- 
tion (AIR) pump motor. 


Q Black, 2-pin 
8- To Connecting Pipe 


9 - Pressure Hose 
Q Ensure hose is seated 
tightly, 
Q Press togethér-at front 
to release. 
10 - O-ring 
Q Replace 
11 - Intake Tube 


Q Ensure tube is seated 
tightly, N26-0188 


Q Press together at front to release. 


12 - From Upper Air Filter Housing 
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2.5 Connecting Pipe and Combi-Valves Overview 
Secondary Air Injection (AIR) Pump Relay - J299- . Refer to 
= page 211. 


1 - Right Combination Valve 
Q Checking. Refer to 
= “3.1 Combination 
Valve, Checking”, 
page 212. 
Q Removal and installa- 
tion. Refer to 


= “4.2 Combination . 
Valve", page 2170 
2 - Gasket ss 
Q Replaces” 
3 - Bolt, 10.Nm 
4 - Bolt, 25 Nm 
5 - Y-Connection 
6- Secondary Air Injection 
(AIR)Solenoid Valve - N112- 
7 - Bolt, 6 Nm 
8 - From Vacuum Reservoir 
Qs, Component location: in 
cleft wheel well. 
9 - Left Combination Valve 
Q Checking. Refer to 
"3.1 Combination 
lve, Checking", 
page 212. 
Q Removal and installa- 
tion. Refer to 
= "4.2 Cémbination 
Valve", page.217 . 


10 - Gasket “Avy, 

Q Replace K Ba S 14.43 
11 - Connecting Piece 
12 - Gasket 

ū Replace 


13 - Pressure Hose 
Q Ensure hose is seated tightly. 
Q Press together at front to release. 
14 - O-ring 
Q Replace 
15 - Connecting Pipe 
16 - Connecting Piece 
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© 


Secondary Air Injection (AIR) Pump Relay - J299- -arrow- 
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3 Diagnosis and Testing 
= “3.1 Combination Valve, Checking”, page 212 
3.1 Combination Valve, Checking 


Special tools and workshop-equipmentrequired 

+ Hand Vacuum)Pump - VAG1390- 

Test Conditions 

* Vacuum lines and hose connections not leaking. 
+ Vacuum lines not blocked or kinked. 

Test Sequence 


= Disconnect vacuum hose of the combi-valve to be checked at 
Y-piece -arrow-. 


N26-0105 


- Connect Hand Vacuum Pump - VAG1390- to vacuum hose of 
the valve to be checked. 


(a) Notë A 
Do not use compressed air during follo check} 


- Remove the front noise insulation. Refer to > Body Exterior; 
Rep. Gr. 50 ; Description and Operation . 


N26-0196 


- Disconnect pressure hose -arrow- between secondary air in- 
jection (AIR) pump motor and connecting pipe, and blow into 
it with light pressure. Both combination valves must be closed. 


- Operate the hand vacuum pump. The respective combination 
valve must open. 


If the combi-valve does not open: 


- Replace the respective combi-valve. Refer to 
= “4.2 Combination Valve”, page 217 . 


N26-0197 


21 2 Rep. Gr.26 - Exhaust System, Emission Controls 


Passat 1997 > , Passat Variant 1997 > 
Engine Mechanical, Fuel Injection and Ignition - Edition 02.2013 


4 Removal and Installation 
=> “4.1 Front Exhaust Pipe with Catalytic Converter’, page 213 


= “4.2 Combination Valve", page 217 

4.1 Front Exhaust Pipe with Catalytic Con- 
verter 

Special tools and workshop equipment required 

+ Hex Ball Socket - 3247- 

+ Ring Spanner 7-Piece Set - 3337- 

+ Torque Wrench 5-50Nm - VAG1331- 

+ Vehicle Diagnostic Tester 

Removing 

+ Exhaust system must not be hotter than lukewarm. 


A Caution 


When doing any repair work, especially in the engine compart- 
ment, pay attention to the following due to clearance issues: 


+ Route lines of all types (e.g. for fuel, hydraulic, EVAP can- 
ister system, coolant and refrigerant, brake fluid, vacuum) 
and electrical wiring so that the original path is followed. 


$ Ensure sufficient clearance to all moving or hot compo- 
nents. 


- All cable ties which are opened or cut open wherremoving, 
must be replaced in the same position wherinstalling. 


— Check if a coded radio is installed. Obtain the anti-theft code 
if necessary. 


- Turn off the ignition and all electrical consumers. 


- Disconnect battery ground (GND) strap. Refer to > Electrical 
Equipment; Rep. Gr. 27 ; Removal and Installation . 


— Remove intake manifold cover. 


— Remove the coolant reservoir and move it toward front with 
the hoses still connected. 


- Disconnect connection hose between intake air scoop and 
mass air flow (MAF) sensor at MAF sensor. 
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- Disconnect the connectors on the intake manifold change- 
over valve and on the secondary air injection solenoid valve 


— Pull off the vacuum lines -1- and -2-. 
= Remove bolts and nuts -arrows-. 


- Move mounting plate for intake manifold change-over valve 
and for Secondary Air Injection (AIR) valve toward the front. 


- Remove intake air scoop with connection hose. 


- On vehicles with oxygen sensors behind the catalytic convert- 
er, separate the oxygen sensor connectors (green and brown) 


at the bulkhead and free wiring up to the transmission. 


- Disconnect harness connector for oxygen sensor before’cat- 
alytic converter cylinder head bank 1 (right side) / cylinder 
head bank 2 (left side) and free up line (corresponding to the 
exhaust pipe to be removed). 


B Note 


Note allocation of cable ties. 


- Remove oxygen sensor before catalytic converter at right or 
left side. 


- Remove the right and left heat shield/driveshaft -arrows-. Third 
bolt is not visible in the illustration. 

With Manual Transmission 

- On vehicles with oxygen sensors behind catalytic converter, 


free wires for oxygen sensors behind catalytic converter at 
transmission and disconnect both wires. 


(a) Note 


Note allocation of cable ties. pl 


- Unbolt right / left exhaust pipe from exhaust manifold andfrom 
transmission support. fae 


- Loosen right / left double clamp between exhaust pipe and 
center muffler and slide toward rear. 


- Guide out front exhaust pipe with right / left catalytic converter 
toward rear. 


Vehicles with Automatic Transmission 
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- On vehicles with all wheel drive, secure driveshaft with Align- 
ment Fixture - 3213- and remove intermediate bearing from 
vehicle floor. Refer to = Automatic Transmission; Rep. Gr. 
39 ; Removal and Installation . 


(a) Note 


During this work procedure, the driveshaft must not be separated 
from the transmission. 


10-0300 


— Remove the upper nut from right / left exhaust manifold (cor- or í 
responding to the exhaust pipe to be removed). 


— Supportthe transmission. Refer to > Automatic Transmission; 
Rep. Gr. 39 ; Removal and Installation . 


- Remove rear bolts -1- and -2- of subframe on both sides of the 
vehicle. 
= Lower transmission slightly. 


- On vehicles with oxygen sensors behind catalytic converter, 
free wires for oxygen sensors behind catalytic converter at 
transmission and disconnect both wires. 


(a) Note 


Note allocation of cable ties. \ = 26-0540 
\ HI a | 


- Unbolt right / left exhaust pipe from exhaustmanifold and from 
transmission support. 


- Loosen right / left double clamp betweén exhaust pipe and 
center muffler and slide toward rear. 
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- Unbolt transmission support -1- with transmission mount -2- 
at right/left. 


B Note 


+ A second mechanic is required for this. 


+ To remove the lower bolt for transmission support, raise trans- 
mission slightly and use Hex Ball Socket - 3247- . 


+ To remove the upper bolt of transmission support, lower trans- 
mission slightly and swing exhaust pipe as far upward as 
possible. 


— Guide out front exhaust pipe with right / left catalytic converter 
toward rear. 


Installing 


A Caution 


When doing any repair work, especially in the engine compart- 
ment, pay attention to the following due to clearance issues: 


$ Route lines ofall types (e.g. for fuel, hydraulic, EVAP can- 
ister system, coolant and refrigerant, brake fluid, vacuum) 
and electrical wiring so that the original path is followed. 


$ Ensure sufficient clearance to all moving or hot compo- 
nents. 


Installation is performed in reverse order. When doing this note 
the following: 


Vehicles with Automatic Transmission 


- Install transmission support and transmission mount. Refer to 
=> Automatic Transmission; Rep. Gr. 37 ;-Removal and In- 
stallation . 


- Fasten subframe to body. Refer to Suspension, Wheels, 
Steering; Rep. Gr. 40 ; Removahand Installation 


For vehicles with all-wheel drive 
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— Fasten the intermediate bearing of the driveshaft to the vehicle 
floor. Afterwards, remove the Alignment Fixture - 3213- and 
tighten the bolts using the specified torque. 


Refer to > Automatic Transmission; Rep. Gr. 39 ; Removal and 
Installation . 


Continuation for All Vehicles 


— Secure oxygen sensor lines according to the routing before 
removal. 


— Install the front exhaust pipe with the catalytic converter and 
oxygen sensors. Refer to 
= “2.1 Exhaust Manifold, Front ExhaustPipe with Catalytic 
Converter and Attachments Overview", page 204 . 


— Install the heat shield/driveshaft. Refer to > Suspension, 
Wheels, Steering; Rep. Gr’ 40 ; Removal and Installation . 


— Install holding plate for-intake manifold change-over valve. 
Refer to 
= “2.3 Intake Manifold and Components of Variable Intake 
Manifold Overview"; page 186 . 
- Install intake air scoop. Refer to 
= “2.4 Intake Manifold Connections and Throttle Valve Control 
Module Overview", page 187 . 
- Check DTC memory of all control modules, repair all stored 
malfunctions, and erase DTC memory afterwards. Refer to 
Vehicle Diagnostic Tester . 


- Perform road test and check DTC memory of all control mod- 
ules again. 


(a) Note 


Observe safety precautions that apply to road tests. Refer to 
= “1.2 Safety Precautions% page 182 . 


4.2 Combination Valye a 


(a) Note 


Always replace all seals and sealing rings. 


Remove Left Combination Valve 
- Remove the coolant reservoir and move it to the side. 
Pull off vacuum hose -1- at combi-valve. 


- Remove bolts -2- and remove connecting pipe. 

- Remove bolts -3- and remove combi-valve from cylinder head. 
Installing 

Installation is performed in reverse order. 

Remove Right Combination Valve 


- Remove connecting hose between air filter and intake air 
scoop. 


A260144 


— Remove the intake air scoop from the throttle valve control 
module. 
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— Pull off vacuum hose -1- at combi-valve. 

- Remove bolts -2- and remove connecting pipe. 

- Remove bolts -3- and remove combi-valve from cylinder head. 
— If necessary, remove bolts -4- for connecting pipe bracket. 
Installing 


Installation is performed in reverse order. 


A260146 
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5 Special Tools 

Special tools and workshop equipment required 
@ Body Saw - VAG1523- 

+ Hand Vacuum Pump - VAG1390- 


+ Hex Ball Socket - 3247- 
+ Ring Spanner 7-Piece Set - 
3337- 


@ Torque Wrench 5-50Nm - 
VAG1331- 


V.A.G 1390 


Ou 


V.AG 1331 


W26-0021 
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on/Glow Plug Syste 


1 General Information 
= “1.1 Safety Precautions”, page 220 


= “1.2 Ignition System General Information”, page 220 
1.1 Safety Precautions 


To reduce the risk of personal injury and/or damage to the fuel 
injection and ignition system, always observe the following: 


+ Do not touch or remove ignition wires when engine is running 
or turning at starter speed. 


The ignition must be switched off before connecting or dis- 
connecting injection and ignition system wiring or tester ca- 
bles. 


+ To operate engine at starting RPM without starting, for exam- 
ple during the compression test, disconnect connector -1- from 
the power output stage for ignition coils -2- and remove fuse 
28 for the fuel pump. 


If special testing equipment is required during road test, note the 
following: 


+ Test and measuring instruments must be secured to rear seat 
and operated by a second person from this location. 


If the vehicle is involved in a collision while testing and measuring 
equipment is operated from the front passenger seat, the person 
sitting in that seat could be seriously injured when the airbag de- 
ploys. 


1.2 Ignition System General Information 


+ The engine control module is equipped with OnBoard Diag- 
nostics (OBD). 


+ For trouble-free operation of the electrical components a volt- 
age of at least 11.5 V is necessary. 


+ Itis possible that the control moduleswill recognize a malfunc- 
tion and store a DTC during some tests. Therefore after com- 
pleting all checks and repairs the DTC memory must be 
checked and if necessary erased: 


- Check DTC memory, repair any malfunctions and then erase 
DTC memory. Refer to 
gine Control Module BTC Memory, Checking and 


WDE} 
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2 Description and Operation 
= “2.1 Ignition Overview", page 221 
2.1 Ignition Overview 


1 - Spark Plug, 30 Nm 

Q Remove and install with 
Spark Plug Removal 
Tool - 3122B- . 

ū Type and spark plug 
gap. Refer to 
= "3.1 Test Data and 
Spark Plugs”, 
page 223 . 


2 - Spark Plug Connector with: 


Spark Plug Wire 
Q 4to6kQ 
3 - Spacer Sleeve 
4 - Rubber Grommet 
5 - Bolt, 10 Nm 
6 - Ignition Coils (N, N128, 2 
N158) 4 

Q With Power Output 
Stage - N122-. 

Q With spark plug wire 
identification, do not in- 
terchange. 

7 - Connector 
Q Black, 5-pin 

8 - 3-Pin Harness Connector 
Q Contacts gold plated. 


9 - Bolt, 20 Nm 


Q Tightening specifica- 
tions affect function of 


N28-0107 
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Knock Sensor (KS). 
10 - Knock Sensor (KS) 2 - G66- 
Q Cylinder Bank 2. 
ū sensor contacts and connector contacts gold plated. 
Q Remove to remove the intake manifold. 
11 - Knock Sensor (KS) 1 - G61- 
Q Cylinder Bank 1. 
Q sensor contacts and connector contacts gold plated. 
Q Remove to remove the intake manifold. 
12 - Bolt, 10 Nm 
13 - Camshaft Position (CMP) Sensor - G163- 
Q Cylinder Bank 2. 
14 - Bolt, 25 Nm 
15 - Washer 
Q Conical 
16 - Hood 
Q For camshaft position (CMP) sensor. 
Q Observe installed location. 
17 - Connector 
Q Black, 3-pin 
Q For camshaft position (CMP) sensor. 
18 - Camshaft Position (CMP) Sensor - G40- 
Q Cylinder Bank 1. 
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3 Specifications 

=> “3.1 Test Data and Spark Plugs”, page 223 

3.1 Test Data and Spark Plugs 

Engine Codes ATQ 

Ignition Sequence 1-4-3-6-2-5 

Spark Plugs 
VW/Audi 101 000 035 HJ 101 000 035 HJ 
Manufacturer Designation BKR 6 EKUB BKR 6 EKUB 
Electrode Gap 0.8 mm 0.8 mm 
Tightening Specifications 30 Nm 30 Nm 
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Cautions & Warnings 


Please read these WARNINGS and CAUTIONS before proceeding with maintenance 
and repair work. You must answer that you have read and you understand these 
WARNINGS and CAUTIONS before you will be allowed to view this information. 


e If you lack the skills, tools and-equipment, or a suitable workshop for any procedure described in this manual, we 
suggest you leave such repairs to an authorized Volkswagen retailer or other qualified shop. We especially urge 
you to consult an authorized Volkswagen retailer before beginning repairs on any vehicle that may still be covered 
wholly or in part by any of the extensive warranties issued by Volkswagen. 


e Disconnect the battery negative terminal (ground strap) whenever you work on the fuel system or the electrical 
system. Do not smoke or work near heaters or other fire hazards. Keep an approved fire extinguisher handy. 


e Volkswagen is constantly improving.its vehicles and sometimes these changes, both in parts and specifications, 
are made applicable to earlier models. Therefore, part numbers listed in this manual are for reference’only. Always 
check with your authorized Volkswagéf retailer parts department for the latest information. 

e Any time the battery has been disconnectedon an automatic transmissi hicle, it will be necessary to 
reestablish Transmission Control Module (TCM)basic settings using the WAG 1551 Scan. fool (ST). 

e Never work under a lifted vehicle unless it is solidly supported_on stands designéd for the purpose. Do not support 


a vehicle on cinder blocks, hollow tiles or other props that may crumble under continuous load. Never work under a 
vehicle that is supported solely by a jack. Never work under the vehicle while the engine is running. 


e For vehicles equipped with an anti-theft radio, be sure of the correct radio activation code before disconnecting the 
battery or removing the radio. If the wrong code is entered when the power is restored, the radio may lock up and 
become inoperable, even if the correct code is used in a later attempt. 


e If you are going to work under a vehicle on the ground, make sure that the ground is level. Block the wheels to 
keep the vehicle from rolling. Disconnect the battery negative terminal (ground strap) to prevent others from 
starting the vehicle while you are under it. 


e Do not attempt to work on your vehicle if you do not feel well. You increase the danger of injury to yourself and 
others if you are tired, upset or have taken medicine or any other substances that may impair you or keep you from 
being fully alert. 


e Never run the engine unless the work area is well ventilated. Carbon monoxide (CO) kills. 


e Always observe good workshop practices. Wear goggles when you operate machine tools or work with acid. Wear 
goggles, gloves and other protective clothing whenever the job requires working with harmful substances. 


e Tie long hair behind your head. Do not wear a necktie, a scarf, loose clothing, or a necklace when you work near 
machine tools or running engines. If your hair, clothing, or jewelry were to get caught in the machinery, severe 
injury could result. 


e Do not re-use any fasteners that are worn or deformed in normal use. Some fasteners are designed to be used 
only once and are unreliable and may fail if used a second time. This includes, but is not limited to, nuts, bolts, 
washers, circlips and cotter pins. Always follow the recommendations in this manual - replace these fasteners with 
new parts where indicated, and any other time it is deemed necessary by inspection. 
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Cautions & Warnings 


e illuminate the work area adequately but safely. Use a portable safety light for working inside or under the vehicle. 
Make sure the bulb is enclosed by a wire cage.. The hot filament of an accidentally broken bulb can ignite spilled 
fuel or oil. 


e Friction materials such as brake pads and clutch discs may contain asbestos fibers. Do not create dust by 
grinding, sanding, or by cléaning with compressed air. Avoid breathing asbestos fibers and asbestos dust. 
Breathing asbestos can cause serious diseases such as asbestosis or cancer, and may result in death. 


e Finger rings should be removed so that they cannot cause electrical shorts, get caúght in running machinery, or be 
crushed by heavy parts. 


e Before startingea job, make certain that you have all the necessary tools and parts on hand. Read all the 
instructions thoroughly; do not attempt shortcuts. Use tools that are appropriate to the work and use only 
replacement parts meeting Volkswagen specifications. Makeshift tools, parts and procedures will not make good 
repairs. 


e Catch draining fuel, oil or brake fluid in suitable containers. Do not use empty food or beverage containers that 
might mislead someone into drinking from them. Store flammable fluids away from fire hazards. Wipe up spills at 
once, but donot store the oily rags, which can ignite and burn spontaneously. 


e Use pneumatic and electric tools only to loosen threaded parts and fasteners. Never use'these tools to tighten 
fasteners, espécially on light alloy parts. Always use a torque wrench to tighten fasteners to the tightening torque 
listed. 


e Keep sparks, lighted matches, and open flame away from the top of the battery. If escaping hydrogen gas is 
ignited, it will ignite gas trapped in the cells and cause the battery to explode. 


e Be mindful of the environment and ecology. Before yor in the crankcase,find out the proper way to dispose of 
the oil. Do not pour oil onto the ground, down a drain, Eo a stream, pond, or lake. Consult local ordinances that 
govern the disposal of wastes. 

e The air-conditioning (A/C) system is filled with a chemical refrigerant that is hazardous. The A/C system should be 
serviced only by trained automotive service technicians using approved refrigerant recovery/recycling equipment, 
trained in related safety precautions, and familiar with regulations governing the discharging and disposal of 
automotive chemical refrigerants. 


e Before doing any electrical welding on vehicles equipped with anti-lock brakes (ABS), disconnect the battery 
negative terminal (ground strap) and the ABS control module connector. 


e Do not expose any part of the A/C system to high temperatures such as open flame. Excessive heat will increase 
system pressure and may cause the system to burst. 


e When boost-charging the battery, first remove the fuses for the Engine Control Module (ECM), the Transmission 
Control Module (TCM), the ABS control module, and the trip computer. In cases where one or more of these 
components is not separately fused, disconnect the control module connector(s). 


e Some of the vehicles covered by this manual are equipped with a supplemental restraint system (SRS), that 
automatically deploys an airbag in the event of a frontal impact. The airbag is operated by an explosive device. 
Handled improperly or without adequate safeguards, it can be accidentally activated and cause serious personal 
injury. To guard against personal injury or airbag system failure, only trained Volkswagen Service technicians 
should test, disassemble or service the airbag system. 


Page 2 of 3 
© 2002 Volkswagen of America, Inc. 
Al rights reserved. information contained in this document is based on the latest information avaliable at the time of printing and is subject to the copyright and other intellectual property rights of 
Volkswagen of America, Inc., its affliated companies and ts licensors. All rights are reserved to make changes at any time without notice. No part of this document may be reproduced, stored in a 
retrieval system, or transmitted in any form or by any means, electronic, mechanical, photocopying, recording, of otherwise, not may these materials be modified of reposted to other sites, without 
the prior expressed written permission of the publisher. 
Version 1.0 


Cautions & Warnings 


Do not quick-charge the battery (for boost starting) for longer than one minute, and do not exceed 16.5 volts at the 
battery with the boosting cables attached. Wait at least one minute before boosting the battery a second time. 


Never use a test light to conduct electrical tests of the airbag system. The system must only be tested by trained 
Volkswagen Service technicians using the VAG 1551 Scan Tool (ST) or an approved equivalent. The airbag unit 
must never be electrically tested while it is not installed in the vehicle. 


Some aerosol tire inflators are highly flammable. Be extremely cautious when repairing a tire that may have been 
inflated using an aerosol tire inflator. Keep sparks, open flame or other sources of ignition away from the tire repair 
area. Inflate and deflate the tire at least four times before breaking the bead from the rim. Completely remove the 
tire from the rim before attempting any repair. 


e When driving or riding in an airbag-equipped vehicle, never hold test equipment in your hands or lap while the 
vehicle is in motion. Objects between you and the airbag can increase the risk of injury in an accident. 


I have read and I understand these Cautions and Warnings. 
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